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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help Desk
at (301) 621-0134

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1999-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. l)’ For Internet access B-SCAN useany of the
Time ‘ple following addresses:
Fl@xl lete . -
COmp http://www.sti.nasa.gov

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserv@sti.nasa.govlLeave the subject line blank and enter a subscribe command, denoting which
topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through ¥y o&CAN /Vehl

subscription. JusSubscribe SCAN-AEROMED Jane Doe Fedl‘

in the message area of your e-mailligtserv@sti.nasa.gov lll‘e./
SCapy o



Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 3

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 5
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 16

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 20
Includes aircraft simulation technology.

06  Aircraft Instrumentation 30
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 31

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 31
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 34

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics N.A.

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials N.A.
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 35
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 37
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 38
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 40
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 40
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences N.A.
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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AERONAUTICS

19990046095Society of Experimentalebt Pilots LancasterCA USA

1997 Report to the Aepspace Pofession: Forty First Symposium Poceedings

Forty First Symposium Proceedings; Sep. 1997; ISSN 0742-3705; 454p; In English; RepoAacotgace Profession, 25-27

Sep. 1997, Beverly Hills, CA, USA; Sponsored by Society of Experimental Test Pilots, USA; See also 19990046096 through

19990046114Copyright; Avail: Issuing Activity (Society of Experimentagst Pilots, Lancaste€A), HardcopyMicrofiche
Theobjectives of these proceedings contain the following: Promote air safety by presentiagpitotn; Strengthen the

influenceof the test pilot on aeronautical progress; Continuously evaluate the adequacy of flight equipment; Exchange informa

tion for the development of improved testing techniques; Exchange &lgaesjences, and information concerning techniques

of escape and survival; Discuss newly experienced phenomena in the realm of flight; Further professional advancement through

lecturesand displays-, Stimulate interest in aviation careers through scholarships and other projects amongahihgoudhd,;

Broadenprofessional and fraternal relationships.

Author

Confeences; Aicraft Safety; &st Pilots; Survival

19990046200NASA Langley Research Centéfampton,YA USA
Aeronautical Engineering: A Continuing Bibliography with Indexes, Supplement 402
Jun. 1, 1999; 45p; In English
Report No.(s): NASA/SP-1999-7037/Suppl402; NAS 1.21:7037/Suppl402; No Copyrigtilt; @ASI; A03, Hardcopy; A01,
Microfiche
This report lists reports, articles and other documents recently announced in the NASA STl Database.
Author
Data Bases; Bibliographies; Indexes (Documentation)pAautical Engineering

19990046347Research andethnology Oganization Applied \&hicle Technology PaneNeuilly-surSeine, France
Exploitation of Structural Loads/Health Data for Reduced Life Cycle CostsExploitation des Donnees Relatives auxf@tts
Structuraux et a I'Integrite des Structures en vue de la Diminution des Couts Globaux de Possession
Exploitationof Structural Loads/Health Data for Reduced Life Cycle Costs; November 1998; 252p; In Edglighyiay 1998,
BrusselsBelgium; See also 19990046348 through 19990046366
Report No.(s): RTO-MP-7; AC/323(AVT)TP/4; ISBN 92-837-1005-3; Copyright Waived; Avail: CASI; A12, Hardcopy; AO3,
Microfiche

Containghe mpes presentd & a $ecialistsM eetirg on Exploitation o Structurd Loads/Healt Data for Reducé Life Gycle
Costs,organizel by the Applied Vehicke Technolog Pané (AVT) of RTO, in BrusselsBelgium 11-12 May 1998 The papes hgh-
light the potential benefits from the exploitation of the information derived from modem and future monitoring systems in terms
of improved airworthiness and preventative maintenance. The meeting concentrated on the collection, analysis and use of loads
healthdata by the military for fleet maintenane and logistics danning Systens and techniqus for data gatherirg and automated
analysiswere cescribel by authois from a umbe of NATO matiors o provide a \aluabg insight into how such gystens ontribute
to reduciry life g/cle stsof military hardware The papes ae presentd unde the following headingsCurrert and future gructural
monitoring; Engine/helicoptdwums Currert military/civil experience Monitoring systens and analysis.
Author
Logistics; Loads (Fares); Life Cycle Costs; Health; Anaft Reliability; Confeences; Maintenance



19990046348Industrieanlagen-Betriebsgesellschaft m.p®ttobrunn, Germany
Requirements on Futue Structural Health Monitoring Systems
Neumair,M., Industrieanlagen-Betriebsgesellschaft m.b.H., Germany; Exploitation of Structural Loads/Health Data for Reduced
Life Cycle Costs; November 1998; 10p; In English; See also 19990046347; Copyright Waived; Avail: CASI; A02, Hardcopy;
A03, Microfiche

Dueto the higher structural complexity of combat aircraft the time and costs for inspections and modifications are increasing.
For economic and operational reasons, it is more and more important to carry through a modern aircraft maintenance and life
extensiorprogram, which directly depends on the individual in service usage of combat aircraft. As a result of the rapid progress
in the development and production of new powetlfath acquisition units, the use of complex onboard structural health monitor
ing systems for each individual aircraft, which directly monitors the point of time for inspections and modifications for life exten
sion programs, is the future of economic maintenance. This paper provides an overview of the experiences with previous and
existingin-service life monitoring systems, i.e. the OLMOS system@RINADO. Based on this experience the hard- and soft
warerequirements for a new in-service structural health monitoring system, which is necesaargdonomic usage of combat
aircraft, will be discussed within the scopéthe actual technical and operational limits. Due to such complex structural health
monitoringsystems, rearrangements are necessary in planning and carrying out depot maintenance. Thisgmapeowtiiome
importantalterations.
Author
Service Life; Health; Monitors; Complex Systems; Costs; Inspection

19990046349Royal Air Force Wyton, UK
Futur e Fatigue Monitoring Systems
Armitage, Steve R., Royal Air Force, UK; Holford, Dorothy M., Defence Evaluation Research Agency, UK; November 1998;
14p;In English; See also 19990046347; Copyriglaiw¥d; Avail: CASI; A03, Hardcopy; A03, Microfiche

The RAF, in common with most of todayair forces, operates a wide range of aircraft, of varying sizes arudesges. At
theone extreme, the Canberra fleet is now 50 years old and still providing sterling service in the photo-recce role. At the other
extreme Harrier Il has been in service for 10 years, and has proven itself to be a highly capable ground-attadkdigioezy
EF2000,Nimrod 2000 and C-130J are all due to enter service within the next 5 years or so. The operatiomof #idais has
beenunderpinned by the close monitoring of fatigue, the aims of which have been to improve the management of struetural integ
rity and to ensure that we can safely operate our aircraft up to their design lives. Despite advances in aircraft,techrfialioge
monitoring efort continues to rely uposome relatively aged equipment, with correspondingly aged analysis techniques. In recent
years,advances in IT and data processing have revolutionized the aircraft desidpiléy to install onboard sensors and systems,
andthe software designerability to generate compact arapid airborne and ground-based processing equipment. The RAF is
now looking closely at the procurement of state-of-the-art fatigue monitoring and processing equipment, and the formulation of
a strategy by which such equipment can be adapted for use across as manyréegeiseits This paper will review the RAF’
currentfatigue monitoring ébrt and the emeing systems, with particular reference to Harriex Hatigue Monitoring and Com
puting System (FMCS) and EF2000's Structural Health Monitoring (SHM) system. Finally, future system requirements and
options will be Although the paper’s emphasis is firmly upon fixed-wing aircraft systems, some consideration will be given to
emerginghelicopter Fatigue Usage Monitoring Systems (FUMS). FUMS is a development of Health and Usage Monitoring Sys
tems(HUMS), currently being introduced into MOD service.
Author
Airborne Equipment; Health; Structural Failey Computer Systemsdgrams; Fatigue Life; Monitors

19990046351National Defence HeadquarteBirectorate €chnical AirworthinessOttawa, Ontario Canada
CF-188 Fatigue Life Management Pogram
Caron,Y., National Defence Headquarters, Canada; Richasel,YBombardiennc., Canada; November 1998; 12p; In English;
Seealso 19990046347; CopyrightaiVed; Avail: CASI; A03, Hardcopy; A03, Microfiche

The Canadian CF-188 Fatigue Life Management ProgFiVIP) has been in place for over 10 years. This program has been
successful in controlling fatigue accumulation on the CF-188 airframe. This had a major impact on the life cycle management
cost of the aircraft. The solutions to the challenges encountered operating this program will be discussed. Lessons learned are
summarized.
Author
FatigueLife; Airframes; Management Planning
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AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.

19990045849European Qanization for the Safety of Air NavigatipBretigny-surOrge France
User Manual for the Base of Aicraft Data (BADA). Revision 3.1
Baulleret, B Nov. 1998; 108p; In English
ReportNo.(s): PB99-136178; EEC/NOTE-25/98; Copyrightai National Bchnical Information Service (NTIS), Microfiche
The Base of Aircraft Data (BADA) provides a set of AS@lés containing performance and operating procedurdiciafts
for 151 diferent aircraft types. The cdigients include those used to calculate thrust, drag, and fuel low and those used to specify
nominalcruise, climb and descent speeds. The Manual for Revision 3.1 of BADA provides definitions of each ofithentsef
andthen explains the file formats. Instructions for remotely accessing the files via Internet are also given.
NTIS
Aircraft Models; User Manuals (Computer Programs); Real Time Operation; Flight Operations; Aircraft Performance; Data
Bases

19990045850European Qranization for the Safety of Air NavigatipBretigny-surOrge France

Study of the Acquisition of Data from Air craft Operations to Aid Trajectory Prediction Calculation

Mykoniatis, G.; Martin, P Sep. 1998; 12p

ReportNo.(s): PB99-136152; EEC/NOTE-18/98; Copyrighta# National Echnical Information Service (NTIS), Microfiche
Severahircraft operators were consulted to determine if they could supply flight datsstavAich would make aignificant

differenceto the trajectories calculated by flight data processing systems, particularly in the initial climb phase. In parallel, simula

tionswere carried out using a typical trajectory prediction simulator to assess the benefits which might be obtained from this data.

The study then went on to investigate when and how this data could by supplied.

NTIS

Data Acquisition; Flight Operations; Data Bcessing; fajectory Planning

19990045881Defence Science aneédhnology Oganisation Aeronautical and Maritime Research Laelbourne, Australia
Survey on the Aerndynamics of Battle-Damaged Combat Aicraft
Erm, Lincoln R, Defence Science afi@chnology Oganisation, Australia; June 1998;at In English; Original contains color
illustrations
Report No.(s): DSTO-GD-0184; DODA-AR-010-563; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime
Researchab., PO Box 4331, Melbournejctbria 3001, Australia), Hardcopilicrofiche

A literature survey on thaerodynamics of battle-damaged combat aircraft is presented in this report. The survey considers
experimentalnvestigations carried out in wind tunnels using either scaled or full-sized nodd@isiplete aircraft or components
of aircraft that have either simulated damage or actual gunfire damage. The survey could assist in thejdapodsiple experi
mentalprogram at AMRL to obtain aerodynamic data for battle-damaged aircraft. The data could be used in modelling the flight-
dynamicbehaviour of damaged aircraft.
Author
Aerodynamics; Damage; Fighter Airaft; Experimentation; Surveys

19990045972DYNACS Engineering Co., IncBrook Park, OH USA
Highlights of Aeroacoustics Reseah in the U.S. 1998
RamanGanesh, DYNACS Engineering Co., Inc., USA; McLaughlin, Dennis K., Pennsylvania StateU8# March 1999;
20p; In English; Aeroacoustics, 10-12 May 1999, Seattld, WSA; Original contains color illustrations
Contract(s)/Grant(s): NAS3-98008TRP 530-03-1
ReportNo.(s): NASA/CR-1999-208888; NAS 1.26:208888; 1632; AIAA Paper 99-1915; No Copyrightyail: CASI; A03,
Hardcopy;A01, Microfiche

Highlights of aeroacoustics research in the USA of America duri are reported in a summary compiled from inferma
tion provided by members of theeroacoustics 8chnical Committee of the American Institute of Aeronautics and Astronautics
(AIAA) and other leading research groups in indystgtional laboratories, and academia. The past few years have seen signifi
cantprogress in aeroacoustics. Research has steadily progressed toward enhancadisafegnefits, and lower costs. Since
industrialprogress igienerally not published in the archival literature, it is particularly important to highlight these accomplish
ments.This year we chose to report on five topics of great interest to the aerospace industry indydoyse of fundamental



research at universities and national laboratories. The topics chosen are: (1) Advanced Subsonic Technology (AST), (2) High
Speed Research (HSR), (3) Rotorcraft, (4aybns bay aeroacoustics control and (5) Academic research including Gomputa
tional AeroAcoustics (CAA). Although the information presented in this review is not all encompassing we hope that the topics
coveredwill provide some insights into aeroacoustics activity in the U.S.

Author

Researh; Aepacoustics; Subsonic Speed; Rotaip@\Aircraft; Progress

19990046091National Aerospace Lablokyo Japan

Releasing, Appoach and Landing Results of the ALFLEX First Landing Trial

May 1998; 42p; In English

Report No.(s): PB99-141491; NAL-TR-1352Topyright; Avail: National Bchnical Information Service (NTIS), Microfiche
Theflight experiment of the ALFLEX (Automatic Landing Flight Experiment) vehicle, a scaled model of HOPE, was con

ductedto establish unmanned guidance, navigation and control technologies for automatic landing of HOPE larwdirfist

of the ALFLEX vehicle was made on July 6, 1996 followed by 12 more landings until August 15, 1996. This first landing was

achieved after a series of hanging flight trials with a helicopter that confirmed the vehicle functions and calibrated the sensors.

Also, prior to these flight tests in Australia, hanging flights had been repeated in Japan as preliminary tests. to provide examples

of the experiences and lessons from the unmanned landing tests, this report summarizes the detailed procedures, results and prol

lemswith the first landing trial, which has yielded useful results.

NTIS

Flight Tests; Appoach Contol; Automatic Landing Contd; Approach; Helicopters

19990046425Naval Postgraduate SchpMonterey CA USA
Stability and Control Module for Joint Army/Navy Rotor craft Analysis and Design (JANRAD) Softwae and Graphical
User Interface (GUI)
Heatborn, David A.; Marl999; 268p; In English
Report No.(s): AD-A361823; No CopyrightyAil: CASI; A12, Hardcopy; A03, Microfiche

The JointArmy/Navy Rotorcraft Analysis and Design (JANRAD) computer program has been developed at the Naval Post
graduateSchool to aid in the preliminary design of rotorcraft and has been updated to include a Graphical User Interface (Gul).
This thesis isa continuation of the program focusing on stability and control analysis. The trim solution for a specified flight condi
tion is computed from the Performance module ofgifegram. This trim solution is then used to compute stability derivatives
for the specified flight condition and a linear state space model is created. This solution can then be used to perform various time
andfrequency domain analyses or can be saved to a file for future use.
DTIC
Flight Contiol; Aerodynamic Stability; Graphical User Interface; &iaft Design; Flight Conditions

19990046426Naval Postgraduate SchpMonterey CA USA
Modeling the Coupled Rotor/Fuselage Response of the H-3 Sea King Utilizing the NPS Full Nonlinear Response
Rafanello, Salvatore. ;AMar. 1999; 93p; In English
Report No.(s): AD-A361824; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

Adaptingthe Naval Postgraduate School fadinlinear simulation model of coupled rotor/fuselage response tdtB&éa
King, the concentration of this work rests on validating the rotor simulation against an actual rotorcraft. The parameters of the
11-3 from the characteristic equation of a modeled mass-spring- damper system are inputted into a five-bladed model initially
utilizing MAPLE to process LaGrangeéquation defining the helicopterfull set of nonlinear equations of motion. Results are
convertedo MATLAB and are then processed in SIMULINK returning time history plots of blade/fuselage motion. Conclusions
arein accordance with literature of Coleman, Fein old and Deutsch.
DTIC
Computerized Simulation; Fuselages; Rotaipd\Aircraft; Eigenvectors; Rotary Mgs

19990046427Naval Surface \&tfare CenterDahlgren Diy, Dahlgren, YA USA
A Simplified Method for Predicting Aerodynamics of Multi-Fin Weapons Final Report
Moore, Frank G.; Mclnville, Roy M.; Robinson, David I.; M&B99; 78p; In English
Report No.(s): AD-A361829; NSWCDD/TR-99/19; No Copyrightaf CASI; A05, Hardcopy; A01, Microfiche
A new semiempirical method was developed to compute aerodynamics of multi-fin missile configurations using cruciform
missileaerodynamics as a baselifitae method was developed using full Euler Computational Fluid Dynamics codes to compare



computationsvith wind tunnel data bases for cruciform missiles as a function of Mach nusnigé of attack, and aspect ratio.
TheEuler codes were then used for the same free stream conditions and missile configurations except the number of fins were
increasedrom four to six and eight respectively table of codicients was then formed for the aerodynamics of six- and eight-fin
configurations compared to that of fefim cases for use in the aeroprediction code or other semiempirical codasctncluded

thatthis approach worked well except for subsonic Mach numbers at moderatetargtes of attack, where the Euler codes

failed to predict the leeward plane flow field adequatélys believed that full NavieBtokes solutions could be used to improve
uponthis semiempirical model. Engineering judgement, in conjunetitmlow angle-of-attack Euler solutions were used in the
regions where Euler solutions were suspect. In comparing the new semiempirical method to a limited amount of wind tunnel data
on several configurations, it was concluded tihat model worked well at all the conditions where data was available. However
additionalwind tunnel data at higher angles of attack on six- and eight-fin configurations is needed before the method can be truly
validated.

DTIC

AerodynamidcConfigurations; Missile Configurations; Aetynamic Characteristics

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19990045788Royal Aeronautical Societyondon, UK
Rotorcraft Flight Safety: Proceedings
1998; In English; Rotorcraft Flight Safety, 3 Nov. 1998, London, UK; See also 19990045789 through 19990045795; ISBN
1-85768-079-0Copyright; Avail: Issuing Activity(The Royal Aeronautical Socie® Hamilton Place, London, W1V 0BQ, UK),
Hardcopy,Microfiche

Theunderlying theme of todag'conference is what we can do to improve Rotorcraft flight safety in the future. It is interesting
to note that, on the operational side, we have speakers on Pragp®rt operations in the very hostile arefthe emegency
services sector and the milita@n the airworthiness side we’ll learn of the regulation and management of airworthiness and of
safetyassessments. The increasingly important topic of Hufaetars will be covered by my colleagues from the Safety Regula
tion Group (SRG), and, finallywo other eminent speakers in the fields of rotordraftdling qualities and human engineering
will conclude.
Derived from text
Aircraft Reliability; Confeences; Flight Safety; Human Factors Engineering; RotairygViircraft; Helicopter Performance

19990045789Shell Aircraft Ltd, London, UK
A Customer Perspective on Helicopter Safety in North Sea Operations
Clark, Eric, Shell Aircraft Ltd., UK; 1998; In English; See also 19990045788
Report No.(s): Paper-1; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V
0BQ, UK), Hardcopy Microfiche

The UK CAA records a steady improvement over the past ten years in the overall accident tagédopeers in dshore
operationsalthough this has levelledfah the past 2 years, and may have achieved the plateau in safety which is currently worry
ing the airline industryOne of our concerns as a customer is that the helicopter industry is not necessarily learning from the airlines
ata time when the baseline accident rate for the airline industry is generally at least an order better than that of helicopters. The
paperhighlights the need to set safdipth strategiand localized, and to focusafts on developing a coherent program to meet
thesetaigets. This requires a deeper understanding of causal factors of accidents and, in phavedilaman error contributes;
it also requires the use of techniques, such as flightathatgsis, from other parts oft eh industry and a willingness to share-knowl
edgeto a greater than at present. Howeeary breakthrough in safety performance must be sustained by a systgpatich
to the management of safesupported by a hazard analysis and risk assessypprapriate to each operation. This should eventu
ally become part of the culture to achieve continuous improvement in safety performance.
Author
Flight Training; Helicopters; North SeaCivil Aviation; Flight Safety; Aicraft Safety; Aicraft Hazads; Risk; Aicraft Reliability



19990045790Ministry of Defence Airworthiness Design Requirements and Procedsstol, UK
The Regulation and Management of Airworthiness by MoD
Dallimore, Colin, Ministry of Defence, UK; Rotorcraft Flight Safety: Proceedings; 1998; In English; See also 19990045788
Report No.(s): Paper-4; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V
0BQ, UK), Hardcopy Microfiche
This paper reviews the means by which the airworthiness of military aircraft is regulatethaaded by the UK Ministry
of Defense (MOD). Following a summary of the legal environment within which MOD operates the MOD airworthjaeszaor
tion is introduced along with the basic principles used to establish and maintain the required standard of air worthiness. The process
by which safety management initiatives are taken forward is addressed and future development identified.
Author
Aircraft Reliability; Safety Management; Military Amaft; Aircraft Survivability

19990045791Westland Helicopters LtdSystem Safety Engineeringeovil, UK
A Contractor Perspective on Helicopter Airworthiness and Safety Analysis Developments
Allen, Roger J., Wstland Helicopters Ltd., UK; 1998; In English; See also 19990045788
Report No.(s): Paper-5; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V
0BQ, UK), Hardcopy Microfiche

Today’sapproach to aircraft safety within GKNeatland Helicopters (GKN WHL) reflects the rigorous demands made by
today’soperator and society in general. The paper begins by suggesting that the number of rotorcraft accidents isicoedg@&ot
in similar manner to that pessimistically predicted for airliners. The background to GKRs\idkorthiness &rt is described
by taking thewider view of the design process and contributory disciplines. The paper goes on to describe some of the initiatives
which will help to shape the operational side of aircraft safetN WHL's experience with formal safety analysis is discussed,
notingthe use of a new concept to assess the aircraft as a completelaetibenefits of safety analysis and some further observa
tions based on experience are included. Finally the paper looks ahead to what the future holds with regard to helicopter safety
initiatives.
Author
Aircraft Reliability; Aircraft Safety; Helicopters; Safety Managemettuctural Reliability; Helicopter Performance; Quality
Control

19990045794Defence Evaluation Research Agerfejght Management and Control Defedford, UK
Controlling Tension Between Performance and Safety in Helicopter Operation¥he Contribution of Handling Qualities
to Flight Safety
Padfield,Gareth D., Defence Evaluation Research Agebt§; Rotorcraft Flight Safety: Proceedings; 1988English; Rotor
craft, Sep. 1998, Marseilles, France; See also 19990045788
Report No.(s): Paper-8; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V
0BQ, UK), Hardcopy Microfiche

As twin goals in the design and operation of aircraft, performance and safety often struggle together for prominence. This
strugglecreates a tension that runs throughout the design, development and qualification process. The tension is felt most when
missionsare stressed, in the sense of being at the extremes of the requirements; for example, operations into degraded visual condi
tionsin poor weather or when the degreaumfency increases, in engency maneuvers or when the pilot is required to divide
attention between flying and other mission duties. Two important contributions assist the pilot in managing this tension. First,
designs which confer the aircraft with sufficiently good handling characteristics, such that even in emergency conditions, the
attentionaldemands of control workload are acceptable. Second, prowdfitent spatial awareness relative to the surrounding
airspaceand surface/obstacle layout that the pilot is &bl@aintain an adequate safety giar In this papemission oriented
flying qualities engineering is described within the system framework of Aeronautical B¢aigtard-33 (ADS-33), utilizing
conceptdike the mission task element, usable cue environment, and dynamic response criteria. Thgyestkatthe require
mentsfor what constitutes safe and edsgvel 1 flying qualities now exist and are well substantiated. New flying qualities now
exist and safety standards, and existing aircraft can be upgrade with integrated flight management systems featuring advancec
control/flying management technologies. Good flying qualities provide critical support to the pilot in the management of the per
formance-safetyension. This paper will examine this tension in naetil, drawing on results of probabilistic analysis of the
impactof flying qualities on flight safety
Author
Aircraft Performance; Flight Management Systems; Flight Safety; Helicopters; Safety; Pilot Performance



19990045795Defence Evaluation Research Agersystems Integration DepEarnborough, UK
Safety Related Echnology at the Man/Machine Interface
Rood, G. M., Defence Evaluation Research Agebit§; 1998; In English; See also 19990045788
Report No.(s): Paper-9; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V
0BQ, UK), Hardcopy Microfiche

As with their fixed wing counterparts, the technology of avionic and other systems in helicopters is increasing in complexity
andthis increase generally results in the aircfre2w being provided with increasing amounts of data - not nécekearit
informationformat for easy digestion. The pilot is often flying in poor weath&r may be mainal for the aircraft safety limits
and has to take this data, process to get a form that is relevant and interact with the displays which s/he will need to ensure the
the correct inputs are entered at the right time and quickly enough, to get the operationally relevant information out. It is most
unlikely, that the helicopter avionics, navigation or other systems will become less complex and with this incoeagiexjty
and number of systems generally comes the need to process more outputs and ensure that the entry of a greater number of inpu
is both timel;y and correct, and the additional time required to carry out these tasks is not always availablso Thisainly
for military helicopters, and will be increasingly so for civil systems as the military technologies and systems are transferred to
the civil market.
Author
Aircraft Safety; Aionics; Display Devices; Man Machine Systems; Helicopter @brttielicopter Design; Helicopterddelicop
ter Performance

19990045796Nebraska Uniy Aviation Inst., Omaha, NE USA
The Conference Poceedings of the 1998 Air lansport Reseach Group (ATRG) of the WCTR Society Volume 1
Oum, Tae Hoon, EditqrBritish Columbia Uniy Canada; Bowen, Brent D., Editdtebraska Uniy USA; The Conference Pro
ceedingof the 1998 Air Tansport Research Gro(iTRG) of the WCTR Society; December 1998; 352p; In Englisienihial
World Conference ofiransportation Research, 12-17 Jul. 1998, Antwerp, Belgium; Sponsoredrlady@gnference onrans-
portationResearch Society; See also 19990045797 through 19990045815; Sponsored in part by the NASA Nebraska Space Grant
Consortiumand the NASA National Space Grant College and Fellowship Program
Contract(s)/Grant(s): NAGw-4414
Report No.(s): UNOAI-98-6; Copyright &ived; Avail: CASI; A16, Hardcopy; A03, Microfiche

Thisreport (\6lume 1) is comprised of 5 sessions of MireTransport Research GroupT(RG) Conference held in Antwerp,
Belgium, July 1998. The sessions contain 3-4 papers (presentations) each. The session numbers and their respective headings ar
(2) Airline alliances; (2) Airline Competition and Market Structure; (4) Liberalization, Open Skies, and IBslieg; (5) ¥ld
Managemenand Other Models; and L Air Traffic Control (ATC) and Air Navigational Systems (ANS).
Author
Confeences; Air Tansportation; Airline Operations; Airraffic; Aeronautics; Aicraft Safety

19990045797City Univ. of Hong Kong Dept. of Economics and Finand¢éwloon, Hong Kong
Strategic Airline Alliances: Complementary \ersus Parallel Alliances
Park,Jong-Hun, City Univof Hong Kong, Hong Kong; Zhang, Anming, City Unof Hong Kong, Hong Kong; The Conference
Proceedings of the 1998 Air Transport Research Group (ATRG) of the WCTR Society; December 1998; Volume 1; 33p; In
English;See also 19990045796; Copyrighaivéd; Asail: CASI; A03, Hardcopy; A03, Microfiche

Strategicallianceshave occurred in a broad spectrum of industries including the airline indttsisypaper presents a model
thatexamines the &fcts on market outcome and welfare of two types of strategic alliances: complementary vs parallel alliances.
It is identified that the two alliances havefelient efects on total output and consumer surplus. The complementary alliance is
likely to increase total output, while the parallel alliance is likely to decrease find/suficient conditions under which each
type of alliance improves total welfare. The empirical test results from the trans-Atlantic alliance routes for the 1990-1994 period,
confirm the theoretical predictions on partners’ outputs and total output.
Author
Airline Operations; Routes; Cost Reduction; Aiafisportation; Mathematical Models; Market Resgar

19990045798Sydney Uniy Inst. of TTansport StudieAustralia

Strategic Alliances Among International Airlines and Their Implications for Organisational Changes

Brewer,Ann, Sydney Uniy Australia; HooperPaul, Sydney UniyAustralia; The Conference Proceedings of the 1998 raing-
port Research Group ARG) of the WCTR Society; December 1998Jume 1; 13p; In English; See also 19990045796; €opy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche



Globalization has resulted in international trade progressing beyond the stage where national firms specialize in finished
products Specialization now occurs in the production of components and the modern trading enterprise engages in global sourc
ing. Improvements in communications and transport have made this possible, but competition, rising customer expectations and
theneed to expand markets beyond national boundi@aee many businesses with no alternatives but to "go global”. Against
this background, researchers have paid increasiegtion to the attempts in the airline industry to globalize. While it is true that
thelarger international carriers compete simultaneously in severaldotginental markets, restriction on foreign investment and
commercialoperating rights generally deny airlines the opportunity to become global businesses in their own rights. Airlines do
not have free acceds markets, nor do they have the freedom to invest and operate wherever they want. The principles of compara
tive advantage do not prevail in the trade in airline services and consequently, airlines are prevented from developing efficient
global networksAlliances allow airlines to circumvent restrictions on market access while simultaneously permitting them to
co-ordinateschedules, and to pursue other practices designed to reduce cost and improve customer service. The strategic alliance
hasbecome the key instrument for global expansion.

Derived from text
Airline Operations; Competition; Cost Reduction; Economics; Market Relsear

19990045799Geoge Mason Uniy Inst. of Public PolicyFairfax, VA USA
Aviation Safety and the Increase in InterAirline Operating Agr eements
Button,Kenneth, Geae Mason Uniy USA; The Conference Proceedings of the 1998 fan3port Research GroupTRG)
of the WCTR Society; December 1998jli¥me 1; 20p; In English; See also 19990045796; Copyrigtiwétl; Avail: CASI; A03,
Hardcopy;A03, Microfiche

Aviation is becoming increasingly internationalizeat only because international frafis itself growing rapidly but also
becausairlines are themselves beginning to lose their national identity as cross-equity holdings ex@andiding alliances
grow in number. These changes affect the commercial and the regulatory environment in which aviation services are provided
butthey also have potential implications for air transport safdtilough air transport safety is often treated as a part of public
policy it is also influenced by the commercial interests of the airlines themselves. While there has been a recognition of the need
for a public policy response to the new world of globalization and strategic alliances that are now part of the air transport market,
this policy response needs to be made in the context of changing private incefditamadirlines own attitudes to safetihis
paperfocuses on the changes in private incentives that the growth in airline alliances in particular may have on safety
Author
Air Transportation; Aicraft Safety; Airline Operations; Comnuogéal Aircraft; Flight Safety; Policies

19990045800Alberta Univ, Dept. of EconomicEEdmonton, Alberta Canada
Schedule Competition, Fae Competition and Pedation in a Duopoly Airline Market
Lindsey,Robin, Alberta Uniy, Canada; dmaszewska, Ewa, Alberta UniCanada; The Conference Proceedings of the 1998 Air
TransportResearch Group (ARG) of the WCTR Society; December 1998jume 1; 18p; In English; See also 19990045796
Report No.(s): Pape€d2-Rev; Copyright Wived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Sincederegulation of the U.S. airline market, airline competition has been the subject of intensive research. Interest has been
sustained by the ongoing evolution of the U.S. market, deregulation in Canada, and the evolutionary process of deregulation
underwayin Europe. Competition between airlines occurs in various dimensions, including fares, cHiggtischedules, fre
guent flier programs, computer reservations systems, code-shgrigmentand alliances. This paper focuses on competition
in fares and flight schedules. Fare competition has been the subject of many studies in the literature. The importance of schedule
frequencyhas also been recognized. The timing of flights is clearly another important factor determimitigatitizeness of an
airline because of traveler preferences for when they depart and/or arrive. Another focus of this paper is predation in akline mar
kets.
Derivedfrom text
Airline Operations; Competition; Schedules; Cost Reduction; Operating Costs; Operatiohétis; Market Resecin

19990045801Maison Rhone-Alpes des Sciences de 'Hombad. d’Economie desr@nsports, {ton, France
A Model of Air Transport Duopoly in Price and Service Quality
Molin, BenedicteMaison Rhone-Alpes des Sciences de I'Homme, France; The Conference Proceedings of the 1888-Air T
port Research Group RG) of the WCTR Society; December 1998]ume 1; 12p; In English; See also 19990045796; €opy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche
Theliberalization process of the air transport industry in Europe, whiatialify ended in April 1977, echoes the American
Air Deregulation Act (ADA) that was passed some twenty years earlier, in 1978. Quite logically the european observers try to



infer from the American experience what the evolution of the industry can be on their own continent. In paniewathe most
spectaculaconsequences, of the AD#as the continent-wide development of hub-and-spoke systems, in which all passengers,
whatevertheir origins and destinations are channelea baib airport, where they find convenient intraline connections to reach

their final destination. Such networks were initially developed by the major air carriers to minimize their operating costs (owing

to the flow consolidation othe spokes); hubbing also gave them the opportunity to monopolize the hubsargsmtirces by

the concentration of incoming and outgoing flights on a short ipan and is therefore an interesting tool to lower the contestabil

ity of the hub markets. Although the American experience has been extensively analyzed, very little can be learned to forecast
the future of the European flag carriers’ networks. In this purpose a two stage duopoly model is proposed in this paper, which
considerdoth prices and network patterns as endogenous variables. This model structure is suggested by the American experience
- that made it clear that a carrier’s network can act as a strategic tool just like other more classic devices, such as marketing ot
prices- and by the industry practices themselves: the two-period structure is meametor less reproduce the fact that at every
seasorior the next onghe carriers choose the slots they will need at the airports they want to serve, publish their timetables, while
their prices generally keep on varying until the last ticket is sold. The papeaisized as follows : sectiorpresents the model,

whichis then solved in section Il; the emperical test of the model is conducted in section IIl on American data.

Author
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19990045802Vrije Univ., Tinbegen Inst, Amsterdam, Netherlands
Frequency Equilibria and External Costs in Duopoly Airline Markets
Schipper,youdi, \fije Univ., Netherlands; Nijkamp, Petafrije Univ., Netherlands; Rietveld, Pietrij¢ Univ., Netherlands; The
ConferencdP’roceedings of the 1998 Airdnsport Research GroupTRG) of the WCTR Society; December 1998jiume 1;
22p;In English; See also 19990045796; Copyriglaivkd; Avail: CASI; A03, Hardcopy; A03, Microfiche

As a result of the strong growth air transport over the past decades, the external costs of aviation have become an important
concernin public policy In order to analyze the problem of externalities and formulate policy responses, one needs to know how
decisions made in airline market$eat other sectors of the econantycan be agued that in many transport markets, frequency
of service is one of the main factors determining the external cost total in a market. In airline markets, for example, the size of
externalitiesas noise and emission of pollutants dependghaon the number of landings and takéso®n the other hand, fre
guencyof service is also a measure of quality in transport and as sactsafonsumer welfare. In order to analyze these conflict
ing effects on welfare, the paper models frequency equilibria in duopoly air transport markets.
Derived from text
Market Research; Air Transportation; Airline Operations; Costs; Mathematical Models; Computerized Simulation; Demand
(Economics)

19990045803Monash Uniy, Dept. of EconomicClayton, Australia
The Use of Market Power in International Aviation and Tourism
Forsyth,Peter J., Monash UnjAustralia; The Conference Proceedings of the 1998 raindport Research GroupTRG) of
the WCTR Society; December 1998oMme 1; 22p; In English; See also 19990045796
Report No.(s): Papel225; Copyright \lived; Avail: CASI; A03, Hardcopy; A03, Microfiche

In order to make international trips, visitors must use some form of transport, such as aviation. Countries possess a degree
of market power over tourism within their borders, and they often seek tbisis€his market power also transfers over te avi
ation; they control air routes jointly with their trading partners, and they often restrict supply, sometimes with the intention of
generatingrofits. Howeverthey must share tifed and profits with their partners. Governments also levy taxes on tourism, but
these affect domestic toursist and residents. A model is developed which combines all these features. It is possible to use it tc
characterize¢he best possible combination of aviation and tourism policies from the perspective of an individual Aaxmtry
try typically does not havhill control over aviation policies, and this can be allowed\iénat is desirable from the perspective
of an individual country is not desirable from a world perspective. In tourism, and to a lesser extent, countries are able to levy
optimumtariffs, which benefit themselves but lessen overall world welfare. There is evidence that countries are Inecming
awareof their market power as international aviation becomes increasingly liberalized, countries are imposing more taxes on tour
ism.
Author
GovernmentsPolicies; Airline Operations; Air lRnsportation; Durism; Mathematical Models; Operations Resdar



19990045804Texas A&M Univ, Dept. of Managemen€College Station, TX USA
A Preliminary Assessment of the 1995 Canada-USdnsborder Air Services Agreement
PustayMichael W, Texas A&M Univ, USA; The Conference Proceedings of the 1998 Ain3port Research GroupTRG)
of the WCTR Society; December 199&l¥me 1; 14p; In English; See also 19990045796; Copyrigtiwétl; Avail: CASI; A03,
Hardcopy;A03, Microfiche

While trade in most goods and services between the USA and Canada is generally open, sacthe/aase for transborder
airline services for most of thegost-war period. Indeed, for almost three decades the accord governing Canada-U.S. airline service
wasamong the most restrictive of all such pacts entered into by the USA. At the 1985 Shamrock Summit, Prime Minister Mulroney
andPresident Reagan recognized the inappropriateness of that stdéérefaid that promotion of transborder air travel should
beencouraged. &t it took the two nationa decade to remedy the problem; only in February 1995 did they sign a new air services
agreemenfASA) that significantly liberalized trade in airline services between them. The purpose of this paper is to explore the
impact of the February 1995 ASA on the market for transborder airline services. The issue is of particular importance because
pastregulatory policies havefafted the ability of individual carriers to benefit from the new ASA. As a result, the likelihood
thatcompetition in certain markets could be hindered is a real concern. to assesdehtssetepaper begins by reviewing the
domesticjnternational and transborder aviation policies of the two countries. After discussprgyistons of the new ASA,
it then examines its impact on competition and concentration in the transborder air services market.
Derived from text
Air Transportation; Airline Operations; Policies; International Relations

19990045805British Columbia Uniy Faculty of Commerce and Business Administrati@mcouverBritish Columbia Canada
An Analysis of Profitability of the W orld’ s Major Airlines
Oum, Tae Hoon, British Columbia UnivCanadaYu, Chun-¥an, British Columbia Uniy Canada; The Conference Proceedings
of the 1998 Air Tansport Research GroupTRG) of the WCTR Society; December 1998jiime 1; 20p; In English; See also
19990045796Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Airline profitability depends on airlines’ cost competitiveness and their ability to givimee costs, the ability to set prices
abovecost depends on market power and the §ratility to make use of innovative pricing techniques and market information.
In the past, some carriers haweenprofitable without being cost competitive because they were able echeorbitant prices
to consumers. Increased competition in the international air transport markets have put pressures ®alutityi&y raise prices.
At the same time, input prices have been increasing continutiusiunteract such trends, airlines have made tremenddogef
to improve eficiency and productivity in order to cut costs. Using a yearly panel of 22 major airlines over the 1986-95 period,
this paper examines airlines’ profitability changes by examinhmnges in productivity and their ability to price above cost. The
studyfound that European and Asian carriers consistently improved productivity throughout the period even during the time of
rising profitability, achieving higher productivity growth than North American carriers. HowEwgopean and Asian carriers
experiencednuch faster decline under the pressures of increased competition. Overall, airline profitability have improved during
the 1990s.
Author
Air Transportation; Airline Operations; Competition; Mathematical Models

19990045806University of Southern lllinoisCarbondale, IL USA
Airlines, Governments and the Distribution of Air Travel Services in a Changing Global Economy
Tarry, Scott E., University of Southern lllinois, USA; The Conference Proceedings of the 1998 Air Transport Research Group
(ATRG) of the WCTR Society; December 199&l¥me 1; 22p; In English; See also 19990045796; Copyrigtiwétl; Avail:
CASI; A03, Hardcopy; A03, Microfiche

This paper is distilled from a more comprehensive project on the implications of globaleadidiberalization in air trans
port. It is omganized to give the reader with some backgraartte political economy of the air transport induskmyt perhaps
alimited knowledge of the concept of globalization, disight foundation of knowledge to make sense of the analysis god ar
mentsabout the current trends and probable future of the indTstngs, after an initial discussiaf the concept of globalization,
the second section of the paper briefly outlines the history of the international air transport ifichesthjird section discusses
the American roots of current international liberalizatiofoe$ and the particular role that American airlines play irpiigical
andeconomic transformation of this industmhis discussion is followed by an update of the industhych is changing quickly
and,in somecases, quite dramaticallyhe final two sections fd#r some analysis and conclusions about the ramifications of the
current trends in liberalization of the &iansportndustry with special attention on the impact of these trends on policy making
andeconomic growttand development in both the industrialized and developing wordscases, one focusing narrowly on
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St. Louis, an American city and the other focusing broadly on Africa, help bring the theoretical and abstract discussion into the
realworld of policy making and commerce.

Derived from text
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19990045807Kobe Univ, Dept. of Civil Engineeringlapan
Domestic Aviation Network Analysis and Aviation Policy Scenario
Kuroda,Katsuhiko, Kobe Uniy Japan; dakebayashi, Mikio, Kobe UnivJapan; Hirai, Kazuto, Kobe Unjapan; The Confer
enceProceedings of the 1998 Airdnsport Research GroupTRG) of the WCTR Society; December 1998jiime 1; 16p; In
English;See also 19990045796; Copyrighaivéd; Asail: CASI; A03, Hardcopy; A03, Microfiche

The recent tendency of globalization and /or internationalization stimulates-ttava@and more and more. In Japan, 66.9
million passengers used domestic flights in 1995. About 56.4 million passengers, 81% of domestic air passengers, used either
Tokyo International Airport (henceforth called as TKY) or Osaka International Airport (henceforth called as OSA) or both. Only
19% of domestic air passengers used other local flights. The flight number of both airports reaches the limit of theiandpacity
thatof Kansai International Airport (henceforth called as KIX) opened in 1994, is also estimated to be saturated in the near future.
Thus, New Chubu International Airport is being planned. Under these situations, it is netedsagjop suitable and easy tools
to analyze the impact on the air passengers’ flow by the construction of the new airport. There has been much research in the field
of demand forecast under a given aviation network. Research by Morichi et al (1993), and Furuichi et al (1993) are examples of
introducingthe logic type models. Howevehese do not consider the strategic behavior of airliresoroki etal (1992), Kita
etal (1995) and dkase et al (1995) developed models to consider the behavior of airlines and passengers. These are quite interest
ing in the sense that they include the objective functions of both of airlines and passengers.,osyelaek the approach to
an”equilibria” between airlines and passengers. Ohashi et al (1996) formulated the equilibrium between aintiassegnrs
asthe "general equihbrium” considering the aviation fee and flight frequé@iheymodel is very precise from the theoretical view
point. Howeverwhen that model is applied to the real aviation network, it may fieutlito take the equilibrium solution because
it requires the a lge amount of computationaKing these into account, the present paper aims to develop an easier analytical
tool to obtain the equilibriurflow in the air transportation network. In the real air transportation market, (1) the flow of passengers
and/orgoods is the resultant equilibrium in the market through strategic behaviors of transportation agencies (henceforth called
carrier)and passengers or shippers (henceforth called user) under the governmental policies which include airport construction
andits management, (2) the carrier has the perfect information about the users’ hé&avisers have the limited information
providedby the carrier(3) the relationship between the carriers and users is not interdttigesituation of air transportation
marketconstituted of the government, the carréard the user can be regarded as the game referasdhe StackelbgiProblem.
Under these conditions, Kuroda arak&bayashi (1996, 1997) developed a model to obtain the Stagkethsglibria among car
riers (airlines and railways) and passengers under givenrieggonal O.D. distribution of demand. The present paper analyzes
theimpact of the construction of New Chubu International Airport on the air passengers’ flow based on their model.
GISS
Network Analysis; Air lansportation; Airline Operations; Civil ation; Transportation Networks; Mathematical Models

19990045808Boeing Commercial Airplane Cdseattle, W USA
Spill Modeling for Airlines
Swan, William M., Boeing Commercial Airplane Co., USA; The Conference Proceedings of the 1998n&jport Research
Group(ATRG) of the WCTR Society; December 1998jiumel; 16p; In English; See also 19990045796; Copyrigait/éd;
Avail: CASI; A03, Hardcopy; A03, Microfiche

Spill models estimate average passenger loads when demand occasionally exceedsStaghanitydels have been in use
for over 20 years. The shape of the distribution of demand is discussed from both theory and observation. Sources of variance
are identified and calibrated. Measurement problems and techniques are discussed. Two alternate spill formulas are presente
basedon normal distributions of demand. A revision is presented which responds to changes in process caused by computer reser
vation system and revenue management. The concept that the spill losses should be valued at discount fares is discussed. Tt
recaptureof spilled demand is presented as well as when such a phenomenon is relevant. Comparison of various sources of error
is included. Finallythe use of spill models in reverse to imply demand from load is shown to have poor adthegugper is
meantto offer to the literature a reference for basic use. It is the result of 15 years’ involvement in spill model derivation, calibra
tionsand applications.
Author
Airline Operations; Air Tansportation; Mathematical Models; Demand (Economics); Distribution Functions
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Airline Spill Analysis: Beyond the Normal Demand
Li, Michael Z. F, Nanyang €chnological Inst., Singapore; OunaelHoon, British Columbia UnivCanada; The Conference
Proceedings of the 1998 Air Transport Research Group (ATRG) of the WCTR Society; December 1998; Volume 1; 18p; In
English;See also 19990045796; Copyrighaivéd; Avail: CASI; A03, Hardcopy; A03, Microfiche

Most research on airline passenger spill has assumed the normal distribution of the nominal demand. But, there are plenty
of empirical observations showing that the normal distribution does not fit very well inoneagions. This is true especially
for the demand for business and first class compartments. In this wajperive formulae for calculating the expected number
of spilled passengers for a group of flights for the cases where the nominal demand is assume to follow a normal, a logistic, a
lognormal and a gamma distribution. The spills under the alternative distributional assumptions are compared numerically.
Finally, the paper demonstrates that for each of the four distributions, one can construct a generic observed load factor table, which
doesnot depend on aircraft seating capacity
Author
Airline Operations; Distribution Functions; Mathematical Models; Demand (Economics); Statistical Distributions
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An Airline Dynamic Multiple-Far e Overbooking Strategy Model
Chang,Yu-Hern, National Cheng Kung Unjwaiwan, Province of China; Cheng, Jao-Hokr§hou Univ, Taiwan, Province of
China; The Conference Proceedings of the 1998 #sin3port Research GroupT(RG) of the WCTR Society; December 1998;
Volume1; 12p; In English; See also 19990045796; Copyrighit/éd; Asail: CASI; A03, Hardcopy; A03, Microfiche

It is standard practice for airline companies to allow passengers to cancel reservations booked in advance without penalty
In these circumstances, the likelihood is high that even with a given flight booked solid, seats would remain empty at take-off
becausef cancellation or passenger no-shows. In order to reduce the number of empty seats, airline companies resort-to overbook
ing. Through carefully controlled overbooking, the airline companies can reduce the number of empty seats and at the same time
servethe public interest by accommodating more passengers. A number of conventional airline overbooking models have been
developedn the past several decadearidus techniques have been attempted, yieldirigrdifit degrees of success in their exper
iments. These include recognition approaches, such as a single overbooking level of single fare model, a comprehensive non-
nestedseat allocation and overbooking model, and a comprehensive nested seat allocation and overbooking mmmdkll The
this paper describes is a more comprehensive and exact treatment of the airline reservation process than any of the foregoing.
Derived from text
Cancellation; Passengers; Mathematical Models; Airline Operations

19990045811Columbia Enagy Group Gas Management Servig&olumbus, OH USA
Assigning Arriving and Departing Transporters at Transfer Facilities
Allman, William R, Columbia Eneyy Group,USA; Mount-Campbell, Clark A., Ohio State UniWSA; The Conference Rro
ceedingf the 1998 Air Tansport Research GroupTRG) of the WCTR Society; December 1998jume 1; 12p; In English;
Seealso 19990045796; CopyrightaiVed; Avail: CASI; A03, Hardcopy; A03, Microfiche

There are many facility operational planning scheduling situations for which, within a given time yandewg and/or
departingtransporters carrying units originatiagithe facility terminating at the facilifycontinuing through on the same trans
porter,or transferring to another transporter over some intra-fatifitysfer route, must be assigned physical locations within the
facility. The assignment of transporters to locations must consider the feasibility of each trabspugtserviced at the alterna
tive locations. This paper deals with the assignment of transporters to locations according to a quantitative criterion. Suggested
criteria consider measures for thansferof originating units from the facility entrance(s) to their departing locations, plus the
transferof all terminating units from their arriving locations to the facility exit(s), plus the traos&rtransferring units over
intra-facility location-to-location transfer routes. Such measures can be time, distance, or some combination thereof.
Derived from text
OperationalProblems; Scheduling; Airline Operations; Airahsportation; Mathematical Models; Airfield Surface Movements
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The Optimization Problem Formulation and Algorithm of Eliminating Flight Collisions

Ambroziak,T., Technical Univof Warsaw Poland; Drabik, D., @chnical Univof Warsaw Poland; The Conference Proceedings
of the 1998 Air Tansport Research GroupTRG) of the WCTR Society; December 1998jiime 1; 14p; In English; See also
19990045796Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche
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Theformulation of the optimization and an algorithm for eliminating flight collisions is presented in this Papeptimiza
tion problem is addressed first: input data is described, the decision variables, and the restrictions are reviewed. The method of
solving the optimization problem is also reviewed. The criterion of the optimization problem is that the total cost of all aircraft
flights taking place in a given area be minimized, only after insuring flight schedules are free from collisions. The nsetkkod of
ing the optimization problem is to construct a flight graph. The implementation of the algorithm ensuring flights free from colli
sionsis described. A block diagram of the process is presentedharmaput data form is described. A computational example
is described, which illustrates the process, which is used to illustrate the workings of the process, and illustrate a coordinated flight
plan.
CASI
Algorithms;Costs; Flight Plans; Schedules; Airaffic Contiol; Optimization; Collision &oidance; Flight Paths

19990046009Federal Aviation Administratigi'Washington, DC USA
Notices to Airmen, Domestic/Internationnal, March 25, 1999
Mar. 25, 1999; 252p; In English
Report No.(s): PB99-139578; No Copyrighyall: CASI; A12, Hardcopy; A03, Microfiche
Contents include the following: Airway Notams; Airports, Facilities, and Procedural Notams; General FDC Notams; Part
95 Revisions to Minimum En Route IFR Altitudes and Changeover Points; International Notices to Airmean; Graphic Notices.
NTIS
Air Navigation; Runways; Airports; Graphs (Charts)

19990046013Massachusetts Unj\Applied Science andeEhnology Amherst, MA USA
Anaerobic Treatment of Aircraft Deicing Wastes: A Technology AssessmenFinal Report
Sep. 1998; 224p; In English
Report No.(s): PB99-137846; No Copyrighyjal: CASI; A10, Hardcopy; A03, Microfiche

Thework contained in the study documents the fact that deicing wastes containing ethylene glycol (EG) and propylene glycol
(PG)may be dectively treated using an anaerobic biological process. In the report, the treatmiecriaft deicing wastes under
anaerobianethanogenic conditions is examined in detail. The major project tasks were: airport sampling to define the eharacteris
tics of waste from deicing operations; testing of EG and PG degradation using laboratory-scale reactors and then by means of
serumbottle tests; operation of an anaerobic fluidized bed reactor (AFBR); and analysis of giyeasperts of anaerobic pro
cessesvith cost comparisons to traditional aerobic processes.
NTIS
Technology Assessment; Anatees; Deicing; \&ste Teatment; Antiicing Additives

19990046106Irvin Aerospace, IngSanta Ana, CA USA
Recent Advances in Spin/Stall Recovery Parachute Systerachnology
Delurgio, Phillip R., Irvin Aerospace, Inc., USAaylor, Anthony P, Irvin Aerospace, Inc., USA; 1997 Report to the Aerospace
Professionforty First Symposium Proceedings; Sep. 1997, pp. 267-283; In English; See also 19990046095; Comjtight; A
IssuingActivity (Society of Experimental &5t Pilots, Lancaste€A), HardcopyMicrofiche

This paper presents recent advances in Spin/Stall Recovery Parachute System (SSRPS) technology, as advanced by Irvil
Aerospacelnc. and its customers. Specific discussions focus on the value of providing the entire system, rather than piece parts
andthe development of SSRPS controls which are simple and intuitive, incorporation of built-in test, some simple rules for sizing
SSRPS'for commercial aircraft, and the use of digital simulations for analysis of aircraft recovery
Author
Recovery Parachutes; Digital Simulation; Size Determination; @bBoards

19990046107Lockheed Martin Astronauticsiuntsville, AL USA
First Flight Pr eparation and Testing the F-22A Raptor
Metz, Paul, Lockheed Martin Astronautics, USA; 1997 Repoth&Aerospace Profession: Forty First Symposium Proceedings;
Sep. 1997, pp. 284-290; In English; See also 19990046095; Copyright; Avail: Issuing Activity (Society of Experimental Test
Pilots,LancasterCA), HardcopyMicrofiche

A successful first flight of the F-22A, Raptavas conducted on 7 September 1997. Initial handling qualities were rated as
Level 1 for takedf formation and landing tasks. There was very high correlation between test data and engineering prediction
for the air data system, engines, performance and stability and control. Simulation proved to be useful tool for refining control
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lawsand handling qualities as well as subsystem operation. The test program now moves inyear fdevelopment fefrt cen
teredat Edwards Air Force Base.

Derived from text

Contwllability; Flight Tests; Aicraft Stability; F-22 Aicraft; Flight Simulation

19990046109Test Squadron (0416thHrdwards AFB, CA USA
The Development of Nuisance \atning Criteria for Gr ound Collision Avoidance Systems: Reliminary Findings
ProsserK. E., Test Squadron (0416th), USA; g&ne, J. A., Lockheed Martirattical Aircraft Systems, USA; Skoog, M. A,
Test Squadron (0416th), USA; 1997 Report to the Aerospace Profession: Forty First Symposium Proceedings; Sep. 1997, pp.
307-318;In English;See also 19990046095; Copyright;al\: Issuing Activity (Society of Experimentak$t Pilots, Lancaster
CA), Hardcopy, Microfiche

The USA Air Force (USAF) has been actively pursuing ground collision avoidance system (GCAS) technology for the past
decade. Despite this effort, controlled flight into terrain (CFIT) remains the number one cause oF aircraft losses in the USAF.
Research suggests that the primary limitation of current GCAS technology is the excessive occurrence of nuisance warnings.
Pilots quickly learn to "tune out” GCAS warnings or turn the systems off entirely to avoid these false warnings. Currently, no
criteriaexists to indicate the threshold between valid warnings and those that will be considered nuisances by the pilots. The pur
poseof this nuisance criteria study was to develop just such a criteria that GCAS desagnese to optimize their systems to
avoid nuisance warnings.
Author
Flight Contol; Collision Asoidance; Reseah

19990046379Army Research Inst. for the Behavioral and Social Scieddesandria, VA USA
Optimizing Simulator-Air craft Mix for U.S. Army Initial Entry Rotary W ing Training Final Report Mar. 1998 - Mar 1999
Stewart John E., lll; Dohme, John A.; NullmeydRobert T, Mar. 1999; 53p; In English
Report No.(s): AD-A361814; ARI-TR-1092; No Copyrightyail: CASI; A04, Hardcopy; AO1, Microfiche

Early fixed wing research demonstrated that potential cost and training beoefidsbe derived from simulation-augmented
primaryflight training. Unfortunatelymore recent researchfims area has been the exception, not the rule. This is especially true
in the case of rotary wing (helicopter) aircrew training research. The present report reviewed the research literature on military
aviationtransfer of training (DT) research, and examined the current U.S. Army Initial Entry Rotarg (W\ERW) Program of
Instruction. An in-depth review was also conducted on the recent IERW simulation research performed by the Army Research
Institute (ARI) Rotary Wing Aviation Research Unit (RARU). Review of the IER/ TOT research showed that a combination
of synthetic flight simulation and criterion-based training had the potential for saving training time and costs in the aircraft. Adap
tive training aids such as the ARWRRU Intelligent Flight Tainer also showed promise. A research program, focusing or revis
ing the current IERV program to optimize the use of simulation, was proposed. This program would include (a) criterion-based
instructional strategies, (l)w cost simulation, and (c) investigation offdient combinations of simulator vs. aircraft training
events,n order to determine the optimal simulator/aircraft training "mix”.
DTIC
Helicopters; Flight Simulation; Flightraining

19990046424Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
A Value Focused Appoach to Determining the Dp Ten Hazards in Army Aviation
Sperling, Brian K.; Feb. 25, 1999; 209p; In English
Report No.(s): AD-A361821; AFIT/GOR/ENS/99M-16; No Copyrighta#i: CASI; A10, Hardcopy; A03, Microfiche

The USA Army Safety Center is challenged with identifying the top ten most severe hazards in\VAatignAThisresearch
utilizesvalue-focused thinking and multiattribute preference theory concepts to produce a decision analysis model designed to
aid decision-makers in their analysis process. The severity model is based on the RiskyWanagemeroctrinal manual and
hasbeen tailored specifically for aviation related accidents and hazards. The model determines the severity and risk ranking for
65 categories of accidents and 24 existing hazards. A sensitivity analysis is conducted to exanfewtdtod edriations in the
weightsof the top-level criteria for accident and hazard seveRiéggommendations are presented for ways to use the information
containedn this report to assist in developing risk reduction controls focused on force protection. The model provides the deci
sion-makers with a decision analysis methodology that is consistent with Army doctrine and the values of the current chain of
commandat the Army Safety Centdfurthermore the model can be adjusted fdedkht leadership levels or situations.
DTIC
Hazads; Decision Theory; Safety
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19990046579Boeing Ca. Saint Louis, MO USA
4TH Generation Escape Systemdchnologies Demonstration, Phase IFinal Report Jul. 1995 - Feb. 1998
McDonald, A. Blair; Jul. 1998; 224p; In English
Contract(s)/Grant(s): F33615-92-C-2290; AF Proj. 2868
Report No.(s): AD-A361827; MDC-97-K-0154; AFRL-HE-WP-TR-1998-0130; No Copyright; Avail: CASI; A10, Hardcopy;
A03, Microfiche

The Fourth Generation Escape System Technologies Demonstration Program was conducted to develop and demonstrate
technologieghat will enable the expansion of the escape envéddepend that of current, third generation escape systems. The
areas of the escape envelope in which expansion was demonstrated were escape under low-altitude, adverse-attitude conditior
andescape at extremely high speed. The primary technologies that were developed for demonstration were: controltable propul
sion, digital flight controls, and devices for crew member protection at high speed. The program was a two-phase program. In
Phasd, two competing controllable propulsion subsystems were designed, developed, and demohsteatedtudy was used
to select the propulsion system, the digital flight control system, and the high-speed protection devices to demonstrate in Phase
Il. In Phase I, the new technology systems were integrated into an ejection seat test vehicle anuf tesegjestion tests were
conductedht a high-speed test track. The tests successfully demonstratedcsgie at speeds up to 700 knots equivalent airspeed
andat adverse conditions as severe as 20 degrees of yaw at 450 knots equivalent airspeed. The system also successfully demo
stratedan upward-seeking trajectory resulting in a ground avoidance capability
DTIC
Escape Systems; Ejection Seats; Flight Guntr

19990046603Nebraska Uniy Aviation Inst., Omaha, NE USA
The UNO Aviation Monograph Series: The Airline Quality Rating 1997 1997
Bowen, Brent D., Nebraska UnjWJSA; HeadleyDean E., Nebraska UnjWUSA; 1997; 50p; In English
Report No.(s): UNOAI-97-9; Copyright &ived; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Airline Quality Rating (AQR) was developed and first announced in early 1991 as an objective method of comparing
airline performance on combined multiple factors important to consumers. Development history and calculation details for the
AQR ratingsystem are detailed in The Airline Quality Rating 1991 issued in April, 1991, by the National InstituteafmmA
Researctat Wichita State UniversityThis current report, Airline Rating 1997, contains monthly Airline Quality Rating scores
for 1996. Additional copies are available by contacting Wichita State University or the University of Nebraska at Omaha. The
Airline Quality Rating (AQR) 1997 is a summary of a month-by-month quality ratings for the nine major domestic U.S. airlines
operatingduring 1996. Using the Airline Quality Rating system and monthly performance data for each airline for the calendar
yearof 1996, individual and comparative ratings are reported. This research monograph cdmtafreuanmary of the AQR
methodologydetailed data and charts that track comparative quality for major domestic airlines across the 12 month period of
1996,and industry average results. Also comparative Airline Quality Rating dat8%9drthrough 1995 are included to provide
alonger term view of quality in the industry
Author
Airline Operations; Quality; Ratings; Civil\vAation; Commetial Aircraft; Passenger Adaraft

19990046775Research fangle Inst. Hampton, YA USA
An Assessment of &chnical and Pioduction Risks of Candidate Low-Cost Attitude/Heading Refegnce Systems(AHRS)
Yuchnovicz,Daniel,Research ifangle Inst., USA; Bugess, Malcolm, Researchidngle Inst., USA; Hammers, Wam, Opti-
mal Solutions, USA; February 1999; 66p; In English
Contract(s)/Grant(s): NCA1-130;T®P 538-1-11-01
Report No.(s): NASA/CR-1999-209096; NAS 1.26:209096; No CopyrighdjlACASI; A04, Hardcopy; A01, Microfiche

This report provides an assessment of technical and production risks of candidate low-cost attitude/heading reference systems
(AHRS) for use in the Advanced Generalidtion Transport Experiments (AGA) airplanesA low-cost AHRS is a key compo
nentof modem’glass cockpit” flight displays for Generaliation (GA) aircraft. The technical capabilities of several candidate
low-cost AHRS were examined and describ&mhgwith the technical issues involved with using all solid-state components for
attitudemeasurement. An economic model was developed which describes the expected profit, rate of return, and volume require
mentsfor the manufacture of low-cost AHRS for GA aircraft in the 2000 to 2020 time frame. The model is the iatetviefvs
with GA airframe manufacturers, avionics manufacturers and historical analysis of avionics of similar complexity. The model
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showsthat a manufacturer will break even after three years of AHRS production, realizing an 18 percent rate of return (23 percent
profit) on an investment of $3.5M over the 20 year period. A start-up production estimate showed costs of $6-12M for a new com
panyto build and certify an AHRS from scratch, considered to be a high-risk proposition, versus $0.25-0.75M for an experienced
avionicsmanufacturer to manufacture a design under license, a low-risk proposition.

Author

Attitude Contol; Risk; General Ration Aircraft; Attitude (Inclination); Aionics

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19990044 104Air Force Inst. of €ch, School of EngineeringMright-Patterson AFB, OH USA
Integrated UPS/INS Precision Approach Landing with M3AE Interfer ence Aroidance
Chastain, Stephan H.; Mdr999; 148p; In English
Report No.(s): AD-A361703; AFIT/GE/ENG/99M-03; No Copyrightial: CASI; A07, Hardcopy; A02, Microfiche

Severalpast research fefrts have developed methods to take advantage of Global Positioning System (UPS) positioning and
applyit to a precision landing system (PLS). There have been propogaiase out the current Instrument Landing System (ILS)
in favor of a more cost-B€ient and efiective system. Accomplishments have been made in detailing a system implementing an
INS aided with diferential UPS, a UPS pseudolite, and a radar altimetearidle the critical PLS requirements. This research
appliesthe newly developed Modified Multiple Model Adaptive Estimation (M3AE) architecture in an attempt to enhance the
performance of a PLS in an environment involving UPS interference. The M3AE uses Multiple Model Adaptive Estimation
(MMAE) and Kalman filtering techniques to estimate the levels of interference and the navigation performance of the aircraft
simultaneouslylin addition, in the original development of M3AE, the truth and filter model used were of the sam&hisder
research serves as a demonstration of M3AE applied to system where the truth model is of a higher order than the filter model.
DTIC
Global Positioning System; Landing Aids;geision

19990045723Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
An Efficient GPS Position Determination Algorithm
Colon, Carlos R.; Mar1999; 81p; In English
Report No.(s): AD-A361729; AFIT/GE/ENG/99M-33; No Copyrightial: CASI; A05, Hardcopy; A01, Microfiche

The use of detect, or closed-form solutiofishe trilateration equations used to obtain the position fix in GPS receivers is
investigated. The paper is concerned with the development of an efficient new position determination algorithm that uses the
closed-formsolution of the trilateration equations and works in the presence of pseudorange measurement noise and for an arbi
trary number of satellites. in addition, an initial position guess is not required and good estimation perfisradneeed even
underhigh GDOP conditions. A two step GPS position determination algorithm which 1) entails the solution of a linear regression
problemand, 2) an update of the solution based on one nonlinear measurement equation is developed. The closed-form solution
of the linear regression in step 1 provides an estimate of the GPS saliztipnser position and user clock bias, as well as the
estimationerror covariance. in the update step 2, only two to three iterations are required, as tipfres@@rations which are
normally required in the standard iterative least square algorithm currently used in GPS. The two step algorithm also provides
adata driven prediction of the pseudorange measuremoésd strength and the estimation error covariance. The mathematical
derivationof the novel anefficient solution algorithm for the GPS pseudorange equations using stochastic modeling is validated
in a realistic simulation experiment based on 5000 Monte Carlo runs. The algegitnigrmance is discussed and compared
to the conventional iterative least squares algorithm currently used in GPS.
DTIC
Global Positioning System; Algorithms; Covariance; Geometric Dilution e€iBion

16



19990045724Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
Analysis of Radio Frequency Interference Effects on a Modern Coarse Acquisition Code Global Positioning Systé@®PS)
Receiver.Volume 1
Johnston, Kenneth D.; Mat999; 131p; In English
Report No.(s): AD-A361736; AFIT/GSO/ENG/99M-02; No Copyrightaik CASI; A07, Hardcopy; A02, Microfiche

The purpose of this thesis was to investigate the performance of a twelve channel Standard Positioning Service (SPS) based
(Global Positioning System (GPS) receiver using an eight state Kalmaimfgtérostile radio frequency (RF) environment and
to develop instructional tools for teaching RF interference on GPS receivers. The two types of jamming signals generated included
ContinuousNave (CW) and Swept CWActual GPS and jamming signals were used in the research. The signals received from
GPSsatellites exhibit ®oppler shift which vary between approximately plus six Kilohertz. The Doppler shift frequency can be
reasonablypredicted fora given time of dayfor a given satellite, and for a known receiver location using GPS satellite almanac
or ephemeris data. Additionajlthe Pseudorandohioise (PRN) Coarse Acquisition (C/A) code for each satellite exhibits specific
maximumamplitude spectral lines. by tailoring the jamming signals to match with the Doppler shifted satellite frequehcies
offsettingthe jamming to a maximum spectral liitevas shown that individual Navstar XR5-M receiver channels for specific
satellites could be selectively jammed/spoofed. Swept CW jamming resulted in pulling the Xd&R8iér tracking channels
off frequency by up to 20 Kilohertz but resulted imaximum position error of only 220 meters. The CW jamming of at least
one of the XR5-M receiver channels resulted in position errors in the receiver in excess of 12 kilometers.
DTIC
Global Positioning System; Radio Receivers; Artificial Satellites; Line Spectra

19990045725Air Force Inst. of &ch, Wright-Patterson AFB, OH USA
Analysis of Radio Frequency Interference Effects on a Modern Coarse Acquisition Code Global Positioning Systé@®PS)
Receiver.Volume 2
Johnston, Kenneth D.; Mat999; 284p; In English
Report No.(s): AD-A361737; AFIT/GSO/ENG/99M-02; No Copyrightaik CASI; A13, Hardcopy; A03, Microfiche

The purpose of this thesis was to investigate the performance of a commektiad-shelf twelve channel Standard Position
ing Service (SPS) based Global Positioning System (GPS) recsivgran eight state Kalman filter in a hostile radio frequency
(RF) environment and to develop instructional tools for teaching RF interference on GPS receivers. The twiatypesgf
signalsgenerated included ContinuousaVé (CW) and Swept CWActual GPS and jamming signals were used in the research.
Thesignals received from GPS satellites exhibit a Doppler shift which vary between approximately plus six Kilohertz-The Dop
pler shift frequency can be reasonably predicted for a given time pfatagy given satellite, and for a known receil@mation
usingGPSsatellite almanac or ephemeris data. Addition#itilg Pseudorandom Noise (PRN) Coarse Acquisition (CIA) code for
each satellite exhibits specific maximum amplitude spectral lines. by tailoring the jamming signals to match with the Doppler
shiftedsatellite frequencies andfsétting the jamming to a maximum spectral line, it was shown that individual Navstar XR5-M
receiverchannels for specific satellites coudd selectively jammed/spoofed. Swept CW jamming resulted in pulling the XR5-M
receivertracking channels bfrequency by up to 20 Kilohertz but resulted in a maximum position eframly 220 meters. The
CW jamming of at least one of the XR5-M receiver channels resulted in position errors in the receiver in excess of 12 kilometers.
DTIC
Global Positioning System; Radio Receivers; Atrtificial Satellites; Jamming; RadmuEncy Interfemce

19990045726Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA

GPS Signal Offset Detection and Noise Singth Estimation in a Parallel Kalman Filter Algorithm

Vanek, Barry J.; Mai08, 1999; 99p; In English

Report No.(s): AD-A361773; AFIT/GE/ENG/99M-30; No Copyrightjall: CASI; A05, Hardcopy; A02, Microfiche
Measurements from Global Positioning System (GPS) satellites are subject to corruption by signal interference and induced

offsets.This thess presens wo independerdgorithms o ensue the ravigation system remairs incorrupte by thee possibe GPS

failures.The first is a @rameteestimation dgorithm tha estimates the measurementoise varian@ d each satellite A redundant

measuremertifferencing(RMD) technige povides drec observabiliy of the dfferenceal white measuremeamoise amples The

varianceof the mise poces is estimate and provided to he cord dgorithm, a paralld Kalman filter sructure which then adapts

to changs in the real-worll measurememoise grength The paralld Kalman filter structure detecs and isolates sgnd offsetsin

individual GPS satellites The dfset detectiam dgorithm calculats g datistics an each o the filters and makes decisiors s whether

to remowe satellites from the lution basel on the® gatistics The wo dgorithms ontan severduser-defind parametes tha have
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significant effect when adjusted. Thearious dfects d parametevariation ae described and a parameget is chosen awhich
to evaluae the dgorithms. Tke cmbinal dgorithm perfornms cuite well in compute smulations.

DTIC

Kalman Filters; Global Positioning System; Inertial Navigation

19990045732Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
An Integrated Synthetic Apertur e Radar/Global Positioning System/Inertial Navigation System for drget Geolocation
Improvement
Young, Brian J.; Mar1999; 172p; In English
Report No.(s): AD-A361800; AFIT/GE/ENG/99M-32; No Copyrightjal: CASI; A08, Hardcopy; A02, Microfiche

This thesis explores a potential integration technique toifdeemation from an inertial navigation system (INS) and global
positioning system (GPS) witlynthetic aperture radar g@t measurements. Using Kalman filtering techniques, an INSIGPS/
SAR integrated system was simulated in a single Kalman filter to analyze thea§ARyeolocation accuracy benefits. Three
different GPS receiver models were used in the integrated system: stand-alone (SGPS), differential (DGPS), and carrier-phase
differential GPS (CPGPS). Each of these GPS models were integrated with a common INSISAR combination to determine the
targetgeolocation accuarcy improvements due only to GPS receiver type. Thesis results show thaje3iAR tan be enhanced,
throughtight integration of an INS/GPS navigation syst&ithout increasing the SAR resolution. This work represents some
of the first integrationsvork of only SAR range and range rate measurements into an INS/GPS integrated system to provide better
accuracyin estimating ground tget geolocation errors.
DTIC
Synthetic Apertw Radar; Global Positioning System; Inertial Navigation

19990045812Government of the NorthweseifTitories Canada
NAV CANADA's Provision of Air Navigational Services in Northern and Remote Agas
Kaduck,Raymon J., Government of the Northwestrifories, Canada; The Conference Proceedings of the 1998aisdort
Researcltroup (ARG) of the WCTR Society; December 1998jiume 1; 18p; In English; See also 19990045796; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

In 1996, Canada became the first nation to fully commercialize its air navigational system. Other jurisdictions had placed
their ANS under a government controlled and owned eritityytheCanadian solution went furthdrhe assets and personnel were
transferred from Transport CANADA to a non-share corporation called NAV Canada, governed by a board of directors drawn
from stakeholder groupsransport Canada retained a purely regulatory role, ensuring that safety standards were maintained. In
theprocess of negotiating tliransfer some agued that the nascent ANS corporation should only be responsible for the southern
airspace, while TC should continue to manage the northern and remote areas, wherbdalersities and high operating costs
makefull cost recovery for the system not feasible. This view was rejected and the ANS transferred in itsieottredyn stake
holdergroups were alarmed that this might mean that full cost recovery dhmuttblemented in their fragile econaniyey
lobbiedfor exemptions in the bill which would protect northern interest. This paper concerns the lobbying process, the safeguards
in the ANS Act, and the early issues in implementing a commercialized ANS in the Northern and remote regions.
Derived from text
Canada; Remote Regions; Air Navigation; Flight Management Systemga#fic Tontiol; Commecialization

19990045815National Cheng Kung UnivDept. of Tansportation and Management Scieffeinan, &iwan, Province of China
Developingan On-Line Air Traffic Flow Management System
Dai, Melody D. M., National Cheng Kung Unjwiaiwan, Province of China; The Conference Proceedings of the 1998As-
port Research Group I&RG) of the WCTR Society; December 1998jume 1; 12p; In English; See also 19990045796
Contract(s)/Grant(s): NSC-86-2621-E-006-020; Copyrightwall; Avail: CASI; A03, Hardcopy; A03, Microfiche

Air traffic has increased significantly iraiivan, especially domestic flights. Mosttbé domestic tr&it is distributed in the
westcoast corridgroperating as city-pair shuttle services. The Sung Shan Airport, servaipej, Ts the lagest and busiestir-
port in Taiwan. The airport has only one runwagusing serious delays. During advarsgteorologicatonditions, the situation
gets even worse. Thus ftiiafflow management is required. Due to limited airspace, ground holding is the feactivefmethod
of traffic flow management. Thefetctiveness of the ground holding policy depends on the timing. This involves the recognition

18



of congestion. This study develops a real time operating systeetptthe air trdfc controllers determine when and how to imple
mentthe ground holding policy

CASI

Air Traffic Contiol; Management Systems; Reah& Operation; Flight Plans; Aaraft Guidance; Aicraft Appioach Spacing;
ApproachContol

19990045846European Qanization for the Safety of Air NavigatipBretigny-surOrge France
SAPPHIRE: First Results
Bondarenco, N.; Lipp, A.;i€meyer B.; Watt, A.; Jun. 1998; 42p
Report No.(s): PB99-136202; EEC-330; Copyrightaik National Echnical Information Service (NTIS), Microfiche

This report presents first results on the availability of Receiver Autonomous Integrity Monitoring (RAIM) onboard of com
mercial aircraft derived from the EUROCONTROL Flight Trial Programme SAPPHIRE (Satellite and Aircraft Database Pro-
gramme for System Integrity Research). The objective of this program is to develop a statistically representative database of
regular GNSS and other navigation sensor measurements to investigate system integrity, availabity and continuity of service
aspectsn order to contribute of service aspects in order to contribute to the GNSS certification process. The data evaluation pro
cess is explained together with the set of navigation performance requirements which will beusii@lhefore first results are
presentednd discussed.
NTIS
Navigation Satellites; Data Redting; Global Positioning System; Data Bases; Navigation Instruments

1999004587 1Civil Aeromedical Inst.Oklahoma CityOK USA
Optimizing Blink Parameters for Highlighting an Air T raffic Contr ol Situation Display Final Report
Milburn, Nelda J.; Mertens, Henry YWar. 1999; 26p; In English
Report No.(s): AD-A362158; DOTAA/AM-99/8; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Researclsuggests blinking tgets are more alerting than steadgéds; however several factors can interact with blinking
to either improve or degrade its attention-getting value. Those factors include target size, color, brightness contrast, frequency
of blink, and the time the blink is at maximum brightness relative to the time ftas dim during the blink cycle. No guidelines
were found for determining the optimal attention-getting blink amplitude (the percentage of decregse lmi¢gntness from
a standard) and the interaction of blink amplitude with the other blink characteristics mentioned above. Thirty-six participants
wereasked to locate and select blinking blocks of text on a simulated &@ ¢@fitrol display taexamine the interaction of blink
frequenciesamplitudes, and duration with size of text. @esults support the use of amplitudes 75% or greater combined with
frequenciegrom 2 to 4 Hertz and text size 0.15 inch or greater for optimum highlighting value in visual search tasks.
DTIC
Air Traffic Contol; Human Factors Engineering; Display Devices

19990046605NASA Goddard Space Flight Cent&reenbelt, MD USA
A Self-Tuning Kalman Filter for Autonomous Navigation Using the Global Positioning System (GPS)
Truong, Son H., NASA Goddard Space Flight Center, USA; 1999; In English; Flight Mechanics, 18-20 May 1999, Greenbelt,
MD, USA; Copyright; Avail: Issuing Activity Hardcopy, Microfiche

Most navigation systems currently operated by NASA are ground-based, and require extensive support to produce accurate
results. Recently developed systems that use Kalman filter and GPS (Global Positioning Systems) data for orbit determination
greatlyreduce dependency on ground support, and have potential to provide significant economies for NASA spadgaraft
tion. These systems, howeystill rely on manuatuning from analysts. A sophisticated neuro-fuzzy component fully integrated
with the flight navigation system can perform the self-tuning capability for the Kalman filter and help the navigation system
recoverfrom estimation errors in real time.
Author
Space Navigation; Autonomous Navigation; Global Positioning System;dC8ystems Design; Automatic Flight Catr
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05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19990045624Kyushu Univ, Faculty of Engineering-ukuoka, Japan
Intr oduction of Group Iteration and its Application to Designing of UA/s
NagasakiShuiji, Kyushu Uniy, Japan; Asano,efsuya, Kyushu UniyJapan; Sakurai, Akira, Kyushu Unidapan; &chnology
Reports of Kyushu University; Jul. 1998; Volume 71, No. 4, pp. 251-254; In Japanese; See also 19990045622; No Copyright;
Avail: CASI; A01, Hardcopy; A03, Microfiche
A new method of global optimization called Gl (Group lIteration) is proposed. Itestansion of GA (Genetic Algorithm)
with conserving some dhe key features and utilizes generalized iterative scheme without being limited by the genetic metaphor
of GA. This new method is applied to a problem of simplified conceptual design of &nanned Aerial ¥hicle), and Gl
is an efective optimization method for non-analytic, complicated problems.
Author
Design Analysis; Ricedues; Bchnology Assessment; Optimization

1999004584 7European Q@anization for the Safety of Air NavigatipBretigny-surOrge France
Air craft Performance Summary Tables for the Base of Aicraft Data (BADA). Revision 3.1
Baulleret, B Nov. 1998; 92p; In English
ReportNo.(s): PB99-136194; EEC/NOTE-27/98; Copyrightai National Bchnical Information Service (NTIS), Microfiche

A set of aircraft performance summary tables are presented for #iee@ift tuypes modelled by the Base of Aircraft Data
(BADA) Revision 3.1. For each aircraft type, fherformance tables specify the true air speed, rate of climb/descent and fuel flow
for conditions of climb, cruise and descent at various flight levels. The performance figures contained within the tables are calcu
latedbased on a total erggr model and BADA 3.1 performance cheénts.
NTIS
Aircraft Performance; Arraft Models; Flight Operations; Realrie Operation; Data Bases

19990045848European Q@anization for the Safety of Air NavigatipBretigny-surOrge France
Revision Summary Document for the Base of Aaraft Data (BADA). Revision 3.1
Baulleret, B Nov. 1998; 36p; In English
ReportNo.(s): PB99-136186; EEC/NOTE-26/98; Copyrightai National Bchnical Information Service (NTIS), Microfiche
This Revision Summary Document (RSD) describes all changes made to BADA files in Revision 3.1 since the previous
releaseRevision 3.0. Configuration management procedures for BADA trace all changes through Configuration Change Orders
(CCOs).The RSD thus presents a list of all 12 CCOs implemented for BADA 3.1 along with a description for each CCO.
NTIS
Data Bases; Aoraft Configurations; Aicraft Models

19990045905NASA Lewis Research Cenjetleveland, OH USA
Load Distribution in T ransmissions "Split” La Ripartizione del Carico Nelle ransmissioni "Split”
Krantz, Timothy L., NASA LewisResearch CentedSA; Delgado, Irebert R., NASA Lewis Research Cetd&A; Ogani di
Transmissionejanuary 1998, No. 1, pp. 64-72; In Italian; Powamn$mission and Gearing, 1996, Unknown
Contract(s)/Grant(s): FOP 581-20-13; Copyright;vail: Issuing Activity Hardcopy, Microfiche

The transmission system of a helicopter must mastcularly critical requirements. It must transmit engine power to the
rotor, at the same time ensuring a typical speed reduction tf 0lt must also be safe, reliable, light, and reach a high level of
performancevhile, at the same time, it must produce few vibrations and little noise. Helicopter transmissions have lighieved
level performances thanks to the combination of analyses, experiments, and the application of practical field experience. However
thenew generation of helicopters will require transmission systems that are evehgbdaésrless noisyand more reliable.
Author
Helicopters; Rotors; lnsmissions (Machine Elements); Loads (s); Helicopter Design; Gearspiigque
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19990046080NASA Ames Research Centdfoffett Field, CA USA
System and Method for Finite Element Simulation of Helicopter Tirbulence
McFarland, R. E., Inventor, NASA Ames Research Center, USA; Dulsenberg, Ken, Inventor, NASA Ames Research Center,
USA; Jan. 19, 1999; 18p; In English
Patentinfo.: Filed 22 Apr1996; NASA-Case-ARC-14053-1-LE; US-Patent-5,860,807; US-Patent-Appl-SN-656145; No Copy
right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

The present invention provides a turbulence model that has been developed for blade-element helicopter simulation. This
modeluses an innovative temporal and geometrical distribution algorithm that preserves the statistical characteristics of the turbu
lencespectra over the rotor disc, while providing velocity components in real time to each of five blade-element stations along
eachof four blades. for a total of twenty blade-element stations. The simulator system includes a software implementation of flight
dynamics that adheres to the guidelines for turbulence set forth in military specifications. One of the features of the present simula
tor system is that it applies simulated turbulence to the rotor blades of the heliaipgarthan to its center of gravifyhe simula
tor system accurately models the rotor penetration into a gust field. It includes time correlation between the front and rear of the
mainrotor, as well as between the side forces felt at the center of gravity and at the tdlil atéorincludes features for added
realism,such as patchy turbulence and vertical gusts in to which the rotor disc penetrates. These features dvg aeatizped
realtime implementation of the turbulence filters. The new simulator system uses two arrayseither side of the main rotor
to record the turbulence field and to produce time-correlation from the front to the rear of the rotor disc. The use of Gaussian Inter
polationbetween the two arrays maintains the statistical properties of the turbulence across the rotor disc. The present simulator
systemand method may be used in future and existing real-time helicopter simulations with minimal increase in computational
workload.
Official Gazette of the U.S. Patent anddemark Cffice
Helicopters; Tirbulence; Real ime Operation; Computerized Simulation; Finite Element Method

19990046090NASA Langley Research Centétampton, YA USA
Non-Linear Finite Element Modeling of THUNDER Piezoelectric Actuators
TaleghaniBarmac K., Army Research Lab., USA; Campbell, JaebEience Applicationkternational Corp., USA; May 1999;
18p;In English
Contract(s)/Grant(s): FOP 522-32-41-01
ReportNo.(s): NASA/TM-1999-209322; L-1783MNAS 1.15:209322; ARL-TR-1977; No Copyrightyail: CASI; A03, Hard
copy;A01, Microfiche

A NASTRAN non-linear finite element model has been developed for predicting the dome heights of THUNDER (THin
Layer UNimorph Ferroelectric DrivER) piezoelectric actuators. to analytically validate the finite element numiapaxison
wasmade with anon-linear plate solution usingok’ Karmens approximation. A 500 volt input was used to examine the actuator
deformation.The NASTRAN finiteelement model was also compared with experimental results. Four groups of specimens were
fabricatedand tested. Four dérent input voltages, which included 120, 160, 200, and 240 Wibhpa O volts dfset, were used
for this comparison.
Author
Finite Element Method; Mathematical Models; Piezoelectricity; Actuatorgrafir Design

19990046096Boeing Co,. Canoga Park, CA USA
F/IA-18E/F High AOA Testing Update
MadenwaldFred, Boeing Co., USA; Niewoehn&ob, Naval Air Station, USA; HelleMike, Boeing Co., USA; 1997 Report
to the Aerospace Profession: FoRiyst Symposium Proceedings; Sep. 1997, pp. 5-13; In English; See also 19990046095; Copy
right; Avail: Issuing Activity (Society of Experimentak$t Pilots, Lancaste€A), HardcopyMicrofiche

The high angle of attack control laws for the F/A-18E/F were designed with several goals in mind. Some goals were require
ments- spelled out in the military specification. Other goals were considered "stretch goals” - goals above and beyond what were
calledout in the specification. The general design goals for thevelE: (1) Highly Departure Resistant - Ensure aircraft control
lability for all possible control input€ontrollability should not come at the expense of performance. A variety of specifications
requiredeparture resistangeainly up to stall AOA. (2) Roll Performance with Centerlirel as Good as F/A-18C withouik
- This is a specification.ie-to-90?-bank values for various angles of attack at 19 .6M/25K were specified based on F/A-1 8C
performancavithout a centerline tank. (3) No AOA/CG Placards fortdiAir Loadings - The C/D aircraft have AOA placards
asa function of CG location and loading - primarily to guard against high angle ot attack hang-up and falling leaf motion. The
specificationstates that the E/F sholdé no more restrictive than the C/D. The design goal was to have no restrictions. (4) Relaxed
AOA/CG Placards for Aito-Ground Loadings - As stated above, the specificatiates that the E/F shall be no more restrictive
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thanthe C/D. The goal for Aito-Ground loadings was to have an expanded A&Dyelope compared to the C/D, ultimately-hav

ing no AOA restriction. (5) No Falling Leaf Motion - The C/D aircraft is prone to falling leaf motion, which is characterized by
in-phaseroll/yaw motion that produces a strong nose-up coupling moment. At aft CG, the C/D aircraft have been known to have
severelydelayed recoveries. The goal for the E/F was to eliminate this mode. (6) Good Spin Characteristics - The specification
stateghat a simple recovery technique be adequate for spin recdbvergoal for the E/F was to have similar spin characteristics

to the C/D, which exhibits good recovery characteristics. (7) Better LateightVAsymmetryEnvelope than the C/D - The speci
fication states that the E/F shall be no less restrictive than the C/D. The E/F goal was to have a substantially improved-AOA/asym
metry envelope, with unlimited maneuvering to 12,000 ft-lbs compared to the C/D unlimited maneuveriof 6c2@0 ft-Ibs.

and(8) No Two-Place Restrictions - The specification states that the two-place aircraft shall not incur Mach/AOA restrictions as
theyexist on the B/D aircraft, which was the E/F goal.

Author

Angle of Attack; Design Analysis; Specifications; Coltability; Experiment Design

19990046097Naval Air Station Patuxent RivetMD USA
F/A-18E/F Initial Sea Trials
Gurney,Tom, Naval Air Station, USA; Morleyrank, Naval Air Station, USA; 1997 Report to the Aerospace Profession: Forty
First Symposium Proceedings; Sep. 1997, pp. 14-20; In English; See also 19990046095; Compwilghising Activity (Soci
ety of Experimental &st Pilots, Lancaste€A), HardcopyMicrofiche

The objective of the Initial Searigls (IST) phase of F/A-18E/F Engineering and Manufacturing Development (EMD) was
to provide an early assessment of the airplane in the aircraft carrier environment. The combined military specification (addendum
131and ML-D-8708B) outlinedhe shorebased and shipboard tests required for completion. @H8ebased testing comprised
the majority of work and included evaluation ok Rying qualities, high angle of attack characteristics, field of view and hook
to eye measurements, suitability of recommended approach angle ofamithaksociated airspeeds, approach, bolter and iiaveof
performancesharacteristicgrim transients with configuration changes, single engine and degraded engine handling qualities and
performance, catapult launch and arrested landing characteristics and loads, and ground handling qualities. Shipboard testinc
includedevaluation of catapulaunch flyaway characteristics at various CG locations and trim conditions, flying qualities and
performanceharacteristics during approach afeli&ént wind over deck conditions amdrious CG locations, and flight deck and
hangardeck handling and support equipment compatibififycraft F1, the first two-seater produced, was assigned asther
suitability test airplane. Shipboard testing was conduatemhrd USS JOHN C. STENNIS (CVN 74) from 18 to 23 Janlagy7.
Thefinal demonstration point for the carrier suitability clean aircraft loading was completed on 9 June 1997.
Author
Assessments; Flight Characteristics; dgynamic Characteristics; Bduct Development; Specifications

19990046098NASA Johnson Space Centklouston, TX USA
A Low-Cost Design and Flight Bst of the 38 Inlet
JohnsonGreg, NASA Johnson Space CentgBA; Ess, Robert, NASA Johnson Space Ceht8A; 1997 Report to the Aero
spaceProfession: Forty First Symposium Proceedings; Sep. 1997, pp. 21-45; In English; See also 19990046095; Ceairight; A
IssuingActivity (Society of Experimental &t Pilots, Lancaste€A), HardcopyMicrofiche

An inlet redesign of the-88 was completed and flight tested by NASA Johnson Space Center KlisSon €xas. The
redesigrwill allow full gross weight taked$ from high altitude airports such as El Pasexak (ELP) with runway temperatures
upto 99 degrees, ln increase of 9 degrees F over the current performance. This project was completed in-house using innovative
testtechniques. The static thrust of th&@3 was increased 20% with this new inlet.
Author
Flight Tests; T38 Aircraft; Supersonic Inlets

19990046100Sino Swearingen Aircraft CoSan Antonio, TX USA
Status of the SJ30-2: Flight €st Overview
Beeler,Carroll, Sino Swearingen Aircraft Co., USA; 1997 Report to the Aerospace Profession: Forty First Symposium Proceed
ings; Sep. 1997, pp. 63-102; In English; See also 19990046095; Copynglilt; l8suing Activity (Society of Experimentak$t
Pilots,LancasterCA), HardcopyMicrofiche

We are in the midst of a fairly aggressive flight test development program and thisspaeief overview of the program
to date. The SJ30-2 is being developed as a light weight, entry Idi@grefbusiness class jet aircraft. The current configuration
is for | or 2 pilots and cabin seating for 4 or 5. The aircraft will be certificated for single pilot operation. The original SJ30 prototype
aircraft(Serial 001A) flew its first flight on Novembef ,11990. The aircraft underwent a 400+ hour research program consisting
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of systems development, envelope expansion, handling qualities and performance evaleatitirdi§¢uss the prototype, st’
recentmodification history and the test program to date.

Author

Flight Tests; Systems Engineering; Performanestg; Evaluation

19990046101Aerospace Industrial Development Coffaichung, @aiwan, Province of China
IDF Flight T est Program Overview
Chu, Charles, Aerospace Industrial Development Corp., Taiwan, Province of China; Wueng, Fwu-Lai, Aerospace Industrial
DevelopmentCorp., Riwan, Province of China; 1997 Report to the Aerospace Profession: Forty First Symposium Proceedings;
Sep. 1997, pp. 103-150; In English; See also 19990046095; Copyright; Avail: Issuing Activity (Society of Experimental Test
Pilots, LancasterCA), HardcopyMicrofiche

Thelndigenos Defensive Fghter (IDF) is the first advance fighter built in Taiwan Republc of Ching specifically designed
to take alvantag d the nog advance technolog availabk including both dgital flight contrd system and advance avionics g/s-
tem. Over 2600 testflights have been conducte during the lag 8 yeass wsing four full scale developmenteg arcraft. With 0 much
newdesign technolog and the reed for new ted flight conceps$ © be developedit was inevitabletha severa design faults would
andwere identified during flight tes maneuversThis resultel in both the flight teg tean and the designe group benefiting greatly
from the experiene cained in systam design / integration, flighteg planning and, nor leas of all, problem solving.
Author
Flight Tests; Full Scale 8sts; Flight Coniol

19990046103Westland Helicopters LtdYeovil, UK
EH101: Airfield Performance Testing of a Three-Engine Helicopter
SwalesMichael R., Wstland Helicopters Ltd., UK; 1997 Report to the Aerospace Profession: Forty First Symposium-Proceed
ings; Sep. 1997, pp. 183-210; In English; See also 19990046095; Copynigiit;I8suing Activity (Society of Experimentak$t
Pilots,LancasterCA), HardcopyMicrofiche

In November 1994the EH101 was the first helicopter to achieve simultaneously a prelimippeyCertification from three
airworthiness agencies, the UK CAA, the FAA and the Italian RAI. In continuation of the full certification process, an airfield
performancedrial was conducted at tHeH101 production facility of ®tgiate, near Milan, Italy during Summer 1996. Fifty five
hourswere flown evaluating the handling and performance of the helicopter in Category Aftakd tzinding profiles and in
groundlevel heliport operations. This paper discusses these tests, emphasising the idiosyncrasies of the three engine configuration
andthe choice of techniques flown. Results are presented which match a mathematical model from a Helicopter Airfield Perfor
manceSimulation (HAPS) program to actual performance achieAidr a satisfactory correlation is obtained, then HAPS will
be used to generate the Flight Manual dynamic performance charts.
Author
Helicopter Performance; Mathematical Models; Performanests; Aicraft Reliability; Flight Characteristics

19990046105Lockheed Aeronautical Systems Cbhousand Oaks, CA USA
Automatic VMC Pr otection in the C-130J
SchaeferlLyle H., Lockheed Aeronautical Systems Co., USA; Robersnd, Lockheed Aeronautical Systems Co., USA; 1997
Report to the Aerospace Profession: Forty First Symposium Proceedings; Sep. 1997, pp. 235-252; In English; See also
19990046095Copyright; Avail: Issuing Activity (Society of Experimentak$t Pilots, Lancaste€A), HardcopyMicrofiche

The C-130J design has incorporated many new features which will make a positive contribution to flighfsadaty those
featuresare dual heads up display system (H&)Dan angle of attack based stall warning and prevention system, aural and visual
alertsfor excessive sideslip, a ground proximity warning system, a predictive windshear alerting system, as welf asrifigeof
urationalerts. In addition to all these, the C-130J possess a unique system which has the potential of making a major contribution
to flight safety; an Automatic Thrust Control System (ATCS). This paper will explain how this ATCS system functions how it
wasdeveloped, and will define the contribution the system makes to both performance and safety
Author
Flight Safety; Automatic Cortl, Display Devices; Angle of Attack;aming Systems; Thrust Coatr
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19990046111Boeing AS and T Phantomadfks Saint Louis, MO USA
Flight Testing the X-36: The Est Pilot's Perspective
Walker,Laurence A., Boeing AS and T Phantorots, USA;1997 Report to the Aerospace Profession: Forty First Symposium
ProceedingsSep. 1997, pp. 338-348; In English; See also 19990046095; Copyniglilt;I8suing Activity (Society oExperi
mental Est Pilots, Lancaste€A), HardcopyMicrofiche

From thebeginnings of aviation, designers have sought ways to create figbtier, more maneuverable designailless
designshave had the promise of reducing structural weight, aerodynamic drag and cost, but at the increased complexity of a com
plicatedcontrol system and non-traditional control surfaces. Re¢estdiglth has also become an important design consideration.
Fortunatelytwo key enabling technologies havade a blend of these attributes possible. These are digital flight control technol
ogy and the vast advances in computational analysis which permit integration of low observable technologies and advanced aero
dynamicdesign. The X-36 represents a radical integration of these technologies into a practical research aircraft.
Author
X-36 Aircraft; Aelodynamic Drag; Contl Surfaces; Flight @sts; Structural \élght; Maneuverability

19990046112Cessna Aircraft CoWichita, KS USA
Citation X: Development and Certification of a 0.9 Mach+ Business Jet
Schlegel, Mark O., Cessna Aircraft Co., USA; 1997 Report to the Aerospace Profession: Forty First Sypmrsedings;
Sep. 1997, pp. 349-368; In English; See also 19990046095; Copyright; Avail: Issuing Activity (Society of Experimental Test
Pilots, LancasterCA), HardcopyMicrofiche
The Cessna Citation X (CE750) was announced by Cessnha Chairman Russ Meyer during a press conference at the 199
NationalBusiness Aircraft Association (NBAA) conventicfhe Citation X was to be the first business jet to cruise at 0.88 Mach,
with a maximum speed of 0.90 Mach. The aircraft description and flight test program highlights are presented.
Derived from text
Cessna Arraft; Flight Tests; Mach Number; Agraft Performance

19990046113Sikorsky Aircraft Stratford, CT USA
RAH-66 Comanche Flight Test Progress Report
Stiles, Lorren, Sikorsky Aircraft, USA; Murrell, Reginald, Boeing Helicopter Co., USA; Armbrust, John, Department of the
Army, USA; 1997 Report to the Aerospace Profession: Forty First Sympésioceedings; Sep. 1997, pp. 369-392; In English;
See also 19990046095; Copyright; Avail: Issuing Activity (Society of Experimental Test Pilots, Lancaster, CA), Hardcopy,
Microfiche

The Comanche has been in flight test status since its First Biighitlan. 96. After an extensive update following First Flight,
testingresumed on Aug. 24, 1996 and has continued to the present time. Significant progress has been made in shakedown of the
structuraland propulsion envelopes, development of the fly-by-wire control system and systems integration.
Author
Flight Tests; Vbration Effects; Helicopter Cont

19990046193National Aerospace LabAmsterdam, Netherlands
Residual Strength Test on Stiffened Panels with Multiple-Site Damagé-inal Report
tenHoeve, H. J.; Michielsen, A. L. B; Vlieger H.; Schra, L.; Feb. 1999; 86p; In English
Report No.(s): PB99-139586; NLR-CR-96792L; No Copyrightaih CASI; A05, Hardcopy; A01, Microfiche
In Federal Aviation Administration and the Netherlands Department of Civil Aviation (FAA/RLD) collaboration, residual
strengthtests were carried out on fified panels with multiple-site damage (MSD). The main purpbtgs test program was
to generate experimentdhta to verify tools to predict the residual strength of such panels. In this report these tests are described
andthe results are presented in such a way they they can be used to verify new and existing models.
NTIS
Civil Aviation; Residual Sangth; Damage; Stiffness; Panels; FligletsTs

19990046214National Aerospace Lablokyo Japan

Structural W eight Estimation Method for Winged \ehicles

Kanno, Y; lwasaki, K.; Aug. 1998; 54p; In Japanese; Portions of this document are not fully legible

Report No.(s): PB99-141509; NAL-TR-1351; Copyright;a#l: National Bchnical Information Service (NTIS), Microfiche
Thisresearch aims at developing a structural weight estimation computer program which is useful for parametric studies, etc.

The weight estimation methods useshecess of piling up structural elements’ (skin, stingtr) weights which are determined
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by strength analysis. The input parameters are vehicle gegmstetisture arrangements, load conditions and material data. This
weightestimation method is compared to an FEM weight analysis with the same condition. The estimated estimatedaveight dif
encebetween this method and FEM weight analysis is abs#i. This weight estimation computer program can calculate the
structuralweights change against the input paranistehange quicklyTherefore, this program is useful not only for one point
weightestimation but also for parametric studies.

NTIS

Structural Wight; Weight Measuement; Computer Bgrams; Estimating

19990046352Defence Evaluation Research Ageriructural Materials Centr&arnborough, UK
An Overview of PEP WG28: Recommended Practices for Monitoring Gasurbine Engine Life Consumption
Harrison,G. F, Defence Evaluation Research Ageridi(; November 1998; 12p; In English; See also 19990046347; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

The terms of reference for PEP WG28 provide the framework for ongoing activities.orkieg\Group has been tasked
to examine methodologies used to predict engine life consumption rates for currently deployed fleets and to understand the limita
tions of these methods. ikin this task, consideration has been given to fracture-critical components of the propulsion system
namely,discs, impellers and spacers in both hot and cold ends. Methodologies by which mission profiles are translated into low
cyclefatigue (LCF) life consumption have been addressed. The various operational usage data acquisition techniques such as gat
ing, and continuous recording also form part of the stgdyEach methodology has been elaborated with respect to its develop
ment and validation and to its capabilities in operational usage tracking, in identifying parts life consumption and in application
to maintenance strategies. Experience gained using the various methodologies and strategies is documented and major practice
identified. Where these conflict or are not congruent, each is discussed. Recommendations for future development are included
asappropriate. Primary emphasis of thioeffocused on the user viewpoint by addressing the benefits of fleet-wide usage moni
toring, the experience from actual field use and the impact of manufacturing quality standards. Tieeadtuely at fighter air
craft, helicopters and military transport howev@ivil experience is also taken into account.
Author
Gas Trbine Engines; Mission Planning; Monitors; Life (Durability); Fatigue Life; Fracturing

19990046353Motoren- und Trbinen-Union G.m.b.H Dept. TPMM Munich, Germany
Methods of Modern Lifing Concepts Implemented in On-Board Life Usage Monitoring Systems
Broede,Juegen, Motoren- und drbinen-Union G.m.b.H., Germany; Koehl, Manfred, Motoren- umbihen-Union G.m.b.H.,
Germany; November 1998; 10p; In English; See also 19990046347; Copyright Waived; Avail: CASI; A02, Hardcopy; A03,
Microfiche

Modernlifing concepts for fracture critical parts include safe crack initiation life and safe crack propagation life. In military
aeroengine applications, a portion of the safe crack propagation life is more and more utilized to extend the usage period beyond
thelimits set by the concept shfe crack initiation life. to really use the benefits of such life extension without reduction of flight
safety,it is essential that all engines involved are monitored with respect to individual life consumption. Thus, on-board life usage
monitoringsystems need to address the crack propagation phase in the same manner as the crack initiation phase. It is shown hov
the calculations of fracture mechanics parameters and the resulting crack propagation process are integrated into the algorithms
of on-board life usage monitoring software. Applicability of the methods is underlined by results obtained with OLMOS - the
on-boardife usage monitoring system of the Germamrkdo fleet.
Author
Flight Safety; Crack Rapagation; Aicraft Engines; Life (Durability); Rscedures

19990046354Cranfield Univ, Bedford, UK
The Contribution of Health and Usage Monitoring Systems to Calculations of Damage State and Fugicife of Helicopter
ComponentsUnder Safe Life and Damage dlerant Designs
Irving, P. E., Cranfield Uniy, UK; Hudson, R. A., Cranfield UnivUK; November 1998; 12p; In English; See also 19990046347
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Techniquedor calculation of fatigue damage on rotor components of helicopters are assessed and investigated using service
flight load data. Fatigue damage for the dog bone blade linkage on the @Ktiald lynx has been calculated from loads mea
suredduring flight for a range of maneuvers. It is found that variability of non-zero damage for individual maneuvers is between
100and1,000 times. The diérence in damage per flight hour between worst case damage and an upper limit for the most probable
damage i@ factor of 7.5. The contribution to damage of the loads scatter factor of 1.2 is quantitatively assessed. Finally-the propor
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tions of damage which occurs during a flight within maneuversthadwhich is between maneuvers has been investigated. The
resultsare discussed for both flight load synthesis and flight condition recognition approaches to indirect FUMS techniques.
Author

Health; Monitors; Computation; Life (Durability); Helicopters; Structural Members

19990046355Naval Air Warfare CenterPropulsion and Power DepRatuxent RiverMD USA
SH-60 Helicopter Integrated Diagnostic System (HIDS) Rigram Experience and Results of Seeded Faulesting
Hess, Andrew J., Naval Air Warfare Center, USA; Hardman, Bill, Naval Air Warfare Center, USA; Neubert, Chris, Naval Air
WarfareCentey USA; November 1998; 22p; In English; See also 19990046347; Copyrajtedly Avail: CASI; A03, Hardcopy;
A03, Microfiche

Theevolution of automated diagnostic systems for helicopter mechanical systems has been aided by a Navy program of sys
tematictesting of drive train components having known anomalies (seeded faults) while simultaneously executing a suite of diag
nostictechniques to identify and classify the mechanical anomalies. This program, calteditbeter Integrated Diagnostic
System(HIDS) has been carried out using an iron bird test stand (SH-60)ViCNATrenton, and SH-60B/F flight vehicles at
NAWC - Patuxent Riverrhe SH-60 HIDS program has been the Nsegrnerstone frt to develop, demonstrate, and justify
integratedmechanical diagnostic system capabilities for its helicopter fleets. The objectivepaigreem were to: 1. Acquire
raw datafor multiple cases of "good” and seeded fault mechanical components on a fully instrumented drive train to support the
evaluationof diagnostic algorithms and faudlation matrices. Data is being acquired from 32 vibration channels simultaneously
at 100 kHz per channel while a continuous usagaitoring system records parametric steady state data from the power plant
andairframe. 2. Analyze vibration and other diagnostic indicators to evaluate sensitivity and performance of all available diagnos
tic methods when analyzing well-documented parts. Evaluate reldi@otivetness of these various diagnostic methods, indica
tors,and their associated algorithms to identify and optimize sensor location combinations. 3. Demonstrate the ability to integrate
andautomate the data acquisition, diagnostic, fault evaluation and communication processes in a flightworthy system. 4. Integrate
and evaluate comprehensive engine monitoring, gearbox and drivetrain vibration diagnostics, advanced oil debris monitoring,
inflight rotor track and balance, parts life usage tracking, automated flight regime recognition, power assurance checks and trend
ing, and automated maintenance forecasting in a well coordinated on-board and ground-based system. 5. Provide an extensivi
library of high quality vibration data on baseline and seeded fault components. This data can be made available to anyone wanting
to prove their diagnostic techniques or develop new capaldilifyrovide a "showcase”, state-of-the-art fully functional Integrated
MechanicaDiagnostic system to aes a catalyst demonstration which might lead to interest in a fleet wide production-applica
tion. This paper will describe the overall program, the goals and objectives, the facilities used, the system evaluated, the accom
plishmentsand the results and conclusions obtained to date. The results of extensive gearbox and powertrain "seeded fault” testing
will be presented. Lessons learned which can be applied to future Helicopter Usage Monitoring Systems (HUMS) -and/or Inte
gratedMechanical Diagnostic (IMD) systems will also be discussed.
Author
Automatic Conwl; Diagnosis; Rotary \ivigs; Rotor Aeodynamics; Performancee$ts; Data Acquisition

19990046357Federal Aviation AdministratigrHampton, YA USA
HUMS Loads Monitoring and Damage Dlerance: An Operational Evaluation
BasehoreMichael L., Federal Wation Administration, USA; Dickson, iMam, Textron Bell HelicopterUSA; November 1998;
14p;In English; See also 19990046347; Copyriglaiwd; Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper describes the results of a research program to evaluate structural usage monitdamgagedolerance method
ology using data collected concurrently during a helicopter flight program. The helicopter, a Bell Model 412 equipped with a
Healthand Usage Monitoring System (HUMS) and data recovdes operated by Petroleum Helicopters Inc. (PHI) during the
1996 Summer Olympic Games in Atlanta, Ggia; as a part of Project Heli8R. This efort was conducted by Bell Helicopter
Textronlnc. (BHTI) under the cognizance of the Fedenabfion Administration (BA), the U.S. Army and NASA. The helicop
ter was flown in what is referred to in this paper as the Atlanta Short Haul Mission (ASHM). This mission involved numerous
shortflights to pick up and deliver packages and freight. Data recorded during the period, together with pilot flight records and
maintenance records were furnished by PHI to BHTI for analysis. The results of the analysis of the ASHM were compared to
resultsfrom an ofshore oil support Gulf Coast Mission (GCM) which involved longer level flights at cruise airspeed. The purpose
of the program was to acquire usage data for the ASHM and to perform component fatigue life calculations and damage tolerance
evaluations for selected critical dynamic components, referred to here as Principal Structural Elements (PSE’s). Although the
usagewas more severe for the ASHM than the GCM, the results of the comparison showed that usage monitoring would provide
benefits in extending retirement times or inspection intervals, compared to certification, especially if high/low altitude effects
wereconsidered. In addition to usage monitoring evaluations, guidelines for HUMS certification are discussed along with simpli
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fied "mini-HUMS” approaches to provide low cost systems with high return on investment. The lives and inspection intervals
determinedor purposes of this study should not be used to draw any conclusions concerning certification or continued airworthi
nessof the Model 412 helicopter

Author

Monitors; Researh; Evaluation; Loads (Faes); Dlerances (Mechanics); Fatigue (Materials)

19990046358Industrial Marine Products Group Ltderospace Diy Halifax, Nova Scotia Canada
CP140 (P3) Structural Data Recording System
Oore,M., Industrial Marine Products Group Ltd., Canada; CrqdReH., National Defence Headquarters, Canada; November
1998;12p; In English; See also 19990046347; Copyrigaivad; Asail: CASI; A03, Hardcopy; A03, Microfiche

Each of the Canadian CP140/CP140A aircraft, variants of the Lockheed P-3C, has been equipped with a Structural Data
RecordingSystem (SDRS) to facilitate Individual Aircrditacking (IAT). One of the objectives of the system is to provide usage
monitoringdata that will enable the Canadian Forces (CF) to quantify individual aircraft fatigue usage and crack growth rates from
which optimized inspection times can be calculated. Thus inspection frequency and costs can be reducecafbtiedhthe
aircraftis ensured. This article provides a brief description of the SDRS and related experience acquired during the five years of
system usage artthta collection. An overview of the parameters recorded by the SDRS is presented as well as examples of data
recordedn flight and their significance. Strain sensor recording rise/fall criteria are discussed in the context of minimizing the
volumeof recorded data while capturing significant data. A rise/fall criteria sensitivity, stodgiucted to optimize selection of
the triggering gate value, is presented. Since the SDRS zeros strain sensor readings at the beginning of each fligiiéea strain of
determinatiormethod was developed in order to calculate absolute strain values. This method has been substantiated by calibra
tion tests that included validation of a Finite Element (FE) model of the wing and verification of the SDRS strain measuring sys
tem. Studies performed to assess the adequacy &RS strain resolution are also presented. Overall it is demonstrated that
SDRS data can be used to generaticgeritly accurate stress spectra for fatigue and crack growth analyses.
Author
Safety; Data Recding; Data Acquisition; Crack FRipagation; Aicraft Detection; Inspection; Dynamic Structural Analysis

19990046359Sabena Belgian @vld Airlines, BrusselsBrabant, Belgium
NATO TCA Cycle Counting Study and its Applications
Moyson,E., Sabena Belgian ®id Airlines, Brussels, Belgium; November 1998; 8p; In English; See also 19990046347; Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Threeformer Sabena 707-328overe modified and transferred to N as AVACS trainer and transport aircraft. Compared
to commercial B708 the Tainer Cago Aircraft (TCA) accumulate more cycles including touch anthgdings. One engine
outlandings and aerial refueling training are significantly more damaging in some structural areas. For operational fiexibility
missionprofiles are defined. TCA missions are variatdenbinations of dferent mission events.\vAilable data in the area of
loads,stresses, fatigue and fracture mechanics are used to develop a comparative crack growth relation between TCA events anc
commerciaB707-320c flights. After adjustment of cycle intervals i.ahe cycle counting studgll structural inspection require
ments were consolidated in a calendar based integrated maintenance program. The design service objectives are extended ar
major structural modifications can significantly be postponed.
Author
Crack Popagation; Damage; Education; Fatigue (Materialsjaihing Devices; Tansport Aicraft; Reseach

19990046360National Aerospace LalStructures and Materials Diimsterdam, Netherlands
F-16 Loads/Usage Monitoring
Spiekhout, D. J., National Aerospace Lab., Netherlands; November 1998; 10p; In English; See also 19990046347; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

Load monitoring of the F-16 fleet of the RNLAF has been carried out by NLR as a routine program since 1990. At that time
theold system was replaced by an electronic device capable of analysing in flight the signal of a strain gage bridgeahs later
updatesf the hardware have been implemented in order to record also some flight and engine parameters. Furthermore, collecting
of administrative data has been integrated in the routine RNLAF maintenance debriefing procedures. In recent years development
of a complete new load monitoring system took place. This system is fully integrated in the operational- and maintenance- proce
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duresof the RNLAF Main characteristics are an increase of the number of strain gage bridges to five and a fleet wide implementa
tion. Besides flight parameters, engine and avionics parametdrsiagemeasured. Ground stations for data handling are located
atthe squadrons and at NLR. by using up to date data base management programs, results are presented to the RNLAF on a weekl
basis.

Author

Loads(Forces); Monitors; F-16 Atraft; Strain Gages

19990046361National Defence HeadquarteBirectorate of &chnical AirworthinessOttawa, Ontario Canada
CC130 Data Analysis System for OLM/IA
vandenHoeven. M., National Defence Headquarters, Canada; November 1998; 8p; In English; See also 19990046347; Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The Canadian CC130 fleetas fitted with a Operational Loads Monitoring and Individual Aircradicking (OLM/IAT) sys
temto assess usage severithis articledetails the project that assembled the system to analyze the data and interpret the trends
of aircraft structural fatigue. The CC130 Data Analy®ystem (DAS) was developed to process and analyze both parametric and
straindata and assess usage severity usinacture mechanics basis. The DAS development included innovative ideas-on proc
essingcomplex aircraft loads data by using an "engineer in the loop” process. Quick look analysis was also enabled by pre-process
ing validation data and plotting all parameters. The transfer functions were developed using a finite element model and flight test
calibrationdata. The fracture mechanics models were validated thepagmprehensive coupon testing program. Fleet manage
ment tools were developed to allow component based tracking of inspection requirements, usage severity trending and prediction
of future aircraft role assignments. The DAS system has provided a sound engineering solution to the problem of assessing opera
tional loads data for the CC130. This paper concludes with some of the lessons learned in achieving a solution to integrating a
newmanner of processing OLM data.
Author
Data Processing; Fatigue (Materials); Trends; Plotting; Mathematical Models; Fracture Mechanics; Flight Tests; Aircraft
Structures

19990046362Boeing North American, IncSeal Beach, CA USA
Service Life Monitoring of the B-1B and the Impact on Flight Operations and Structural Maintenance
Denyer,Anthony G., Boeing North American, Inc., USA; November 1998; 12p; In EnglishalSed9990046347; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

The paper reviews the B-1 B Bomber fleet monitoring program that recordasrthee environment and tracks individual
aircraftfor potential damage. The entire 100 aircraft fleet was equipped with a solid state flight data recorder that monitors both
flight parameterand loads. The paper will describe the onboard data collection system and outline the analytic tools used to trans
late the recorded data into inspection and maintenance requirements as well as assessing the economic life of the structure. Th
paperwill compare service usage with the design specification usage showing that usage to date is significantly more severe than
that for which the aircraft was designed. Due to the severity of the recorded usage data the entire strueamalyzestiuring
the1993to 1995 time period with the results showing a reduction in the economic life and a potential need for a reduction in inspec
tion intervals. Implemented and proposed actionsfeebthe impact of the current severity of flight operations are described.
Theseinclude a review of the analytic methodolpggntinued individual aircraft monitoring, a test program to provide data in
support of inspection intervals, proposed operational changes, analytical condition inspections and a revised fuel management
scheduleFinally the paper will discuss the lessons learnedficiefitly handling lage quantities ofecorded data and the impor
tanceof monitoring service usage for early detection of usage severity that will impact the structural integrity
Author
Life (Durability); Service Life; Monitors; B-1 Adraft; Bomber Aicraft; Structural Failue; Maintenance; Data Acquisition

19990046363British Aerospace Defence Ltdvilitary Aircraft and Aerostructuresreston, UK
Eurofighter 2000: An Integrated Approach to Structural Health and Usage Monitoring
Hunt, S. R., British Aerospace Defence Ltd., UK; Hebden, I. G., British Aerospace Defence Ltd., UK; November 1998; 12p; In
English;See also 19990046347; Copyrighaivéd; Avail: CASI; A03, Hardcopy; A03, Microfiche
This paper outlines the Structural Health Monitoring system being developed for Eurofighter 2000. The syssines!
as an integral part of the avionics system, both on and off-aircraft, enabling the customer to perform fleet-wide monitoring of
fatiguelife and significant structural loading events.
Author
Fatigue Life; Monitors; Structural Stability
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199900464 16NASA Langley Research Centétampton, YA USA
Modeling and Validation of a Navy A6-Intruder Actively Contr olled Landing Gear System
Horta,LucasG., NASA Langley Research CentelSA; DaughertyRobert H., NASA Langley Research Cent¢®A; Martin
son,Veloria J., NASA Langley Research CentdBA; May 1999; 32p; In English
Contract(s)/Grant(s): FOP 522-18-1-04
ReportNo.(s): NASA/TP-1999-209124; NAS 1.60:209124; L-17817;dpyright; Avail: CASI; A03, Hardcopy; A01, Micro
fiche

Concepts for long-range air travel are characterized by airframe designs with long, sidatiezly flexible fuselages. One
aspecbftenoverlooked is ground-induced vibration of these aircraft. This paper presents an analytical and experimental study
of reducing ground-induced aircraft vibration loads by using actively controlled landing\deaility hasbeen developed to
testvarious active landing gear control concepts and their performance, The facility uses a Navy A6 Intruder landing gear fitted
with anauxiliary hydraulic supply electronically controlled by servo valves. An analytical model of the gear is presented, includ
ing modifications to actuate the gear externallyd test data are used to validate the model. The control design is described and
closed-looptest and analysis comparisons are presented.
Author
Active Control; Control Theory; Landing Gear; Servomechanisms; Valves; Vibration; Mathematical Modelgl Ggatems
Design;Dynamic Contl; Dynamic Bsts

19990046430Naval Postgraduate SchpMonterey CA USA
Naval Command and Contol for Futur e UAVs
Majewski, Stephen E.; Mat999; 62p; In English
Report No.(s): AD-A361851; No CopyrightyAil: CASI; A04, Hardcopy; A01, Microfiche

The primary purpose of this thesis is to examine the requirements of naval command and control for future Unmanned Aerial
Vehicles(UAV) and to propose solutions for current limitations. CurretthVs co-exist as a collection of independent systems
thathave poor interoperability and limited functionality beyond strateggionnaissance. As WA mature, they will increasingly
be deployed at the unit level and employed tactic@tigreasing the need for coordination and the dissemination of information.
Command and control systems must evolve to keep pace with this development. A description of contemporary and proposed
UAV systems is presented, and this Thesis uses a scenario to illustrate current limitations and develop the requirerivents for UA
commandand control.
DTIC
Pilotless Aicraft; Deployment; Command and Caultr

19990046485Congressional Budget fife, Washington, DC USA
Options for Enhancing the Department of Defense’ Unmanned Aerial \ehicle Programs
Sep. 1998; 80p; In English
Report No.(s): AD-A361671; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

The Department of Defense spends about $600 million a year on various programs to develop unmanned aerial vehicles
(UAVs). Historically, howeverthe department has had trouble developing and fielding $i&tems. Currentlywo UAVS have
beendeployed or are in production (Pionegrd Predator), and three more are in development (Oy@Btdyal Hawk, and Dark
star).This Congressional Budget fiak (CBO) paper reviews the plans, requirements, and costs for the Department of Befense’
UAV programs. It also examines five options intended either to address problems in those programs or to make greater use of
UAVs’ potential as cheap, unmanned reconnaissance systems. The analysis was requested by the Ranking Minority Member of
the Senate Committee on Armed Services. In keeping with CBO’s mandate to provide objective and nonpartisan analysis, this
papermakes no recommendations.
DTIC
Congessional Reports; Reconnaissancechft; Pilotless Aicraft

19990046584Defence Science anadhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Workshop on Helicopter Health and Usage Monitoring Systems
Forsyth, Graham.FEditor; Feb. 1999; 234p; In English, Feb. 1999, Melbourne, Australia
ReportNo.(s):AD-A361854; DSTO-GD-0197; DODA-AR-010-812; No Copyrightyail: CASI; A1l, Hardcopy; A03, Micre
fiche

Overthe last 10 years, helicopter Health and Usage Monitoring Systems (HUMS) have moved from the research environment
to being viable systems for fitment to civil and military helicopters. In the civil environment, the situation has reached the point
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whereit has become a mandatory requirement for some classes of helicopters to have HUMS fitted. Military operators have lagged
their civil counterparts in implementing HUMS, but that situation appears set to change with a rapid exqreatss in their

usein military helicopters. A DSD-sponsored \0fkshop was held in Melbourne, Australia, in February 1999 to discuss the cur
rentstatus of helicopter HUMS and any issues of direct relevance to military helicopter operations.

DTIC

Military Helicopters; Aicraft Maintenance; Systems Health Monitoring

19990046618Army Vehicle Technology CenteHampton, YA USA
Damage Dlerance Issues as Related to Metallic Rotoraft Dynamic Components
Everett,R. A., Jr, Army \ehicle Technology CentetSA; Elber W., Army \ehicle Technology CentetJSA; 1999; In English;
Aging Systems: Application of Damagel€&rance Principles for Improved Airworthiness of Rotorcraft, 21-22 2¢#9,Corfu,
GreeceSponsored by North Atlantio@aty Oganization, Belgium; Copyright;\ail: Issuing Activity Hardcopy, Microfiche

In this papeissues related to the use of damage tolerance in life managing rotorcraft dynamic components are reviewed. In
the past, rotorcraft fatigue design has combined constant amplitude tests of full-scale parts with flight loads and usage data in a
conservativenanner to provide "safe life” component replacement times. In contrast to the safe life approach over the past twenty
yearsthe USA Air Force and several other N& nations have used damage tolerance design philosophies for fixed wing aircraft
to improve safety and reliabilityrhe reliability of the safe life approach being used in rotorcraft started to be questioned shortly
after presentations at an American Helicopter Societpecialist meeting in 1980 showed predicted fatigue lives for a hypotheti
cal pitch-link problem to vary from a low of 9 hours to a high in excess of 2594 hours. This presented serious cost, weight, and
reliability implications. Somewhat after the U.S. Army introducediitsines reliability on fatigue life, attention shifted towards
usinga possible damage tolerance approach to the life management of rotorcraft dynamic components. The uset@edamage
ancein life management of dynamic rotorcraft parts will be the sulojieittis paperThis review will start with past studies on
usingdamage tolerance life management with existing helicopter parts that were safe life designed. Also covered will be a success
ful attempt at certifying a tail rotor pitch rod using damage tolerance, wigistdesigned using the safe life approach. R F
review of rotorcraft fatigue design and their recommendations along with some on-going U.S. industry research in damage toler
anceon rotorcraft will be reviewed.
Author
Helicopters; Reseah Aircraft; Tolerances (Mechanics); Damage

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19990045975Civil Aeromedical Inst.Oklahoma CityOK USA
A Usability Survey of Global Positioning System ®ionics Equipment: Some Peliminary Findings Final Report
JosephKurt M., Civil Aeromedical Inst.lJUSA; Nendick, Michael D., Newcastle UniAustralia; Jahns, Dieter WSynergch
AssociatesUUSA; St.Geage, Ross, Civil Aiation Authorty New Zealand; March 1999; 12p; In English
Report No.(s): DOT/RA/AM-99/9; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The rapid introduction of Global Positioning System (GPS) receivers for airborne navigation has outpaced the capacity of
internationalviation authorities to resolve human factors issues that concern saféceict use of such devices. Current certi
fication technical standards appear to have had little influence on standardizing receiver architectures, interéqusstiagd
manuals-despitevidence from research simulation and flight tests thatdaskandardization may undermine safdtye present
researchused facteanalytic techniques to reduce 308 pilots’ ratings from a 163-item survey to 24 factors. These factors are suit
ablefor identifying human factors issues related to GPS receiver displays and controls, operating procedures, navigation perfor
mance, training, and other topical areas. Multivariate analysis of variance revealed that GPS experience and receiver type
influencedpilot ratings for several of these factors. The results of this limited survey are consistent with previous research, and
their application to certification procedures and standards is discussed.
Author
Global Positioning System; Surveys; Standardization; Multivariate Statistical Analysis; Flight Simulation; Certification;
Analysisof \ariance; Air Navigation
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07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19990046104Alenia AeronauticaTurin, Italy
Initial Engine Relight Test on Eurfighter 2000
BragagnoloN., Alenia Aeronautica, Italy; Ferretti, A., Alenia Aeronautica, Italgn&hzetti, M., Italian AiForce, Italy; 1997
Report to the Aerospace Profession: Forty First Symposium Proceedings; Sep. 1997, pp. 211-231; In English; See also
19990046095Copyright; Avail: Issuing Activity (Society of Experimentak$t Pilots, Lancaste€A), HardcopyMicrofiche

The Eurofighter 2000 Programme is developed by a four Nations Consortium involving Gehalgngpain and UK. The
Flight Test Departments of the Eurofighter partners companies (ALN, BAe, CASA, DASA) have evolved a test poogisin
ing of seven instrumented prototypes tasked witfer#ht test objectives and aiming to provide a Release to Service for the pro
ductionAircraft by the year 2001. itthin the EF2000 program, the Defence Ministries of the four Natasised their Gicial
TestCenters to assess tbatus of the program development. This lecture highlights the steps undertaken by Alenia, upon agree
mentwith the Oficials, on the subject of the integration of the new en@#¥#00, developed by the Engine Consortium Manufac
tures,Eurojet) onto the Eurofighter 2000 Aircraft.
Author
Prototypes; Engine Cordl, Management Planning

19990046356Defence Evaluation Research Ageriructural Materials Centdfarnborough, UK
Development and \alidation of Algorithms for Engine Usage Monitoring Systems
Henderson, M. B., Defence Evaluation Research Agency, UK; Harrison, G. F., Defence Evaluation Research Agency, UK;
Novemberl998; 10p; In English; See also 19990046347; Copyrighivéd; Avail: CASI; A02, Hardcopy; A03, Microfiche

Thedesign techniques used to provide the required component life with the safety levels imposed by the regulatory authorities
arediscussed. The development and validation of materials algorithms to determine the rate at which this life is consumed under
serviceusage for the usage recorders are described. For lifting highly stressed engine components two of the most important vari
ablesare the piece of material that an individual component is made from, and the way in which the engine is used. Engines contain
anumber of highly loaded parts which are only released for limited service usage. At the end of the design and development pro
cess each part is qualified to the extent that a service life is 'declared’ by the design authority. When a component reaches this
declaredife it is withdrawnfrom use. Life limitation is based on assessment of the low cycle fatigue, thermal fatigue and/or creep
servicecapability of the component under consideration and engine life consumption is based on the stresses, strains-and tempera
turesexperienced at critical areas depending on the mission profiles, engine intake conditions, individual pilot reactions and sev
eralother parameters.
Author
Algorithms; Engine Inlets; Monitors; Service Life

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots.

19990044 103Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
Close Formation Flight Control
Proud, Andrew W May 1999; 147p; In English
Report No.(s): AD-A361704; AFIT/GE/ENG/99M-24; No Copyrightjal: CASI; A07, Hardcopy; A02, Microfiche

In this research the close formation flight control problem is addressed. The formation consists of a lead and wing aircraft,
where the wing flies in close formation with the lead, such that theslgadices produce aerodynamic couplinigets, and a
reductionin the formatiors drag is achieved. A controljér., a formation-hold autopilot for the wing aircraft, is designed such
thattheformations geometry is maintained in the face of lead aircraft maneuvers. In the formation flight control system, the wing
andlead aircraft dynamics are coupled due to kinemafiects, and, in the case of close formations, additional aerodynamic cou
pling effects are introduced. In the research these additamrallynamic coupling fefcts are properly modeled. The most signifi
cantaerodynamic coupling fefct introduced by close formation flight entéite coupling of the lateral/directional channel into
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thealtitude-hold autopilot channel. It is shown that formation hold autopilots designed ignoring the aerodynamic céeqtiing ef
yield satisfactory performance in close formation flight.

DTIC

Aerdynamic Fotes; Aeodynamic Characteristics; Flight Cormir

19990045727Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
Multiple Model Adaptive Estimation Using Filter Spawning
Fisher Kenneth A.; Mar1998; 229p; In English
Report No.(s): AD-A361774; AFIT/EN/ENG/99M-09; No Copyrighyyall: CASI; All, Hardcopy; A03, Microfiche

Multiple Model Adaptive Estimation with Filter Spawning is used to detect and estimate partial actuator failures on the
VISTA F-16. Thetruth model is a full six-degree-of-freedom simulation provided by Calspan and General Dynamics. The design
modelsare chosen as 13-state linearized models, including first order actuator models. Actuator failures are incorporated into the
truth model and design model assuming a "failure to free stream . Filter Spawning is used to include additional filters with partial
actuatorfailure hypotheses into thdultiple Model Adaptive Estimation (MMAE) bank. The spawned filters are based on varying
degrees of partial failures (in terms of effectiveness) associated with the complete-actuator-failure hypothesis with the highest
conditionalprobability of correctness at the current time. Thus, a blended estimate of the féglctieezfess is found using the
filters’ estimates based upon a no-failure hypothesjsa(oeffectiveness of 100%), a complete actuator failure hypothesis (or,
an effectiveness of 0%), and the spawned filters’ partial-failure hypotheses. This yields substantial precision in effectiveness
estimationcompared to what is possible without spawning additional filters, making partial failure adaptation a viable methodol
ogy in a manner heretofore unachieved.
DTIC
Kalman Filters; F-16 Aicraft; Adaptive Conwl

19990046108Air Force Systems Commandiright-Patterson AFB, OH USA
F-16 Stability and Control Certification Testing With Digital Flight Contr ol System Improvements (or how we Learned
to Manage Risk)
TaschnerMichael J., Air Force Systems Command, USA; Janzen, Doyle B., Air Force FigihC&nterUSA; 1997 Report to
the Aerospace Profession: Forty First SymposRiraceedings; Sep. 1997, pp. 290-306; In English; See also 19990046095; Copy
right; Avail: Issuing Activity (Society of Experimentak$t Pilots, Lancaste€A), HardcopyMicrofiche

Risk management lessons learned are presented fr@toek 40/50 stability and control certification flight test program.
Departureresistance enhancements significantly improved the maneuvering limits of the F-16geithidto-air missile lateral
asymmetriesHowever post-departure characteristics following highgngaw departures proved problematic. Loadings with
largelateral asymmetries and inlet pods demonstrated highly-dynamic upright spins. Deep stall recovery procedures-were inade
guateandon two occasions the spin chute was deployed to ensure aircraft re€diggnytesting with inlet pods was suspended
while test safety procedures were refined and an upright spin recovery procedure developed. The new procedures allowed success
ful completion of the program without further incidenitn&less risk management lessons were relearned in areas such as hazard
identificationrisk assessment when performance is near ultimate achievable levels and developing viable risk control measures.
Toughbenefit-cost trade-tf were made to balance user requirements with flight test risk.
Author
F-16 Aircraft; Flight Contiol; Stability; Flight Tests; User Requéments; Certification

19990046110Royal Air Force London, UK
Meeting the UK’s Future STOVL Recovery Requirements
Paines,Justin, Royal Air Force, UK; Stone, Paul, Royal Navi{; 1997 Reporto the Aerospace Profession: Forty First Sympo
sium Proceedings; Sep. 1997, pp. 323-337; In English; See also 19990046095; Copyright; Avail: Issuing Activity (Society of
Experimental €st Pilots, Lancaste€A), HardcopyMicrofiche

The UK’s future STOVL recovery requirements are reviewed in the light of Harrier VSTOL operations and the impact of
the Harrier’s uniqgue VSTOL capabilities. A description of the Vectored-thrust Aircraft Advanced Control programme and its
backgrounds followedby an account of the development and flight test of its major safety mechanism, the Independent Monitor
(M). Various SDVL lessons learned are re-counted, with particular releviante renaissance in SVL flight test which will
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accompanyhe development of the Joint Strike Fighter (JSRDPSI variant. These lessons include the impact of performance
limitationsonjet-borne flight test and the unpredictability of the partially jet-born@\@Ttransition regime. The choices to be
facedin the design of advanced QVL flight control are considered along with the balance between the benefits of highly auto
mateddigital flight control for SDVL and potential loss in pilot flexibilityPlans for future research are reviewed.

Author

Aircraft Contol; Automatic Contol; Digital Systems; Flight Condt

19990046114Flight Test Squadron (420thedwards AFB, CA USA
B-2A Residual Pitch Oscillation (RPO) Investigation
Moss, Christopher, Flight Test Squadron (420th), USA; Shifflett, Samuel, Flight Test Squadron (420th), USA; 1997 Report to
the Aerospace Profession: Forty First SymposRiraceedings; Sep. 1997, pp. 393-410; In English; See also 19990046095; Copy
right; Avail: Issuing Activity (Society of Experimentak$t Pilots, Lancaste€A), HardcopyMicrofiche

In September of 1992, low altitude/high speed (LAHS) residual pitch oscillations (RPO) were first reported during a loads
expansiortest. During straight and level flight at 500 feet altitude with a forward center of gravity (cg), oscillations df.6.0 to
Hz frequency and + magnitude were observed, and a +08@igation was observed during an airspace management turn. The
magnitudeof the oscillation seemed to be dependent on cg and Mach ndndreasing angle of attack (AOA) above trim also
increasedhe magnitude of the oscillation. At the time, postnight analysis indicated the oscillations welikatyosaused by
aerodynami@nd actuator characteristics that combined to reduce short period damping and stability. aractuator dead
bandhad been responsible for similar oscillationkigh and medium altitudes, and those oscillations were eliminated with hard
wareand software modifications. An interim limit restricted forward cg at high airspeed until the damping could be improved.
Theoscillation was not considered to be possible fluéteflutter testing had already cleared this Mach/altitude condition for all
configurationsLater, it would be known that this oscillation was not only dependent on cg, but also outboard fuel loading and
payload.Though the flutter clearance flights had thoroughly tested the LAHS regimadr¢hagt configurations used, which flut
ter analysis had predicted to be the critical configurations, were not conducive to RPO. As a result, flutter testing only saw small
oscillationsthat were attributed to the same actuator non-linearity
Author
Oscillations; Resea&h; B-2 Aicraft; Aelodynamic Characteristics; Angle of Attack; Center of Gravity; Flutter Analysis

19990046435NASA Dryden Flight Research CentEdwards, CA USA
Simulator Evaluation of Simplified Propulsion-Only Emergency Flight Contol Systems on Tansport Air craft
Burcham,Frank W, Jt, NASA Dryden Flight Research CentelSA; Kaneshige, John, NASA Ames Research Cebt®A; Bull,
John,Caelum Research Corp., USA; Maingintlel A., NASA Dryden Flight Research CentefSA; June 1999; 49p; In English
Contract(s)/Grant(sSRTOP 522-35-14
ReportNo.(s): NASA/TM-1999-206578YAS 1.15:206578; H-2331; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

With the advent of digital engine control systems, considering the use of engine thrust for emergency flight control has
becoméfeasible. Many incidents have occurred in which engine thrust supplemented or replaced normal aircraft flight controls.
In most of these cases, a crash has resulted, and morel@alivés have been lost. The NASA Drydeight Research Center
has developed a propulsion-controlled aircraft (PCA) system in which computer-controlled engine thrust provides emergency
flight control capabilityUsing this PCA system, an F-15 and an MDairplane have been landed without using any flight con
trols. In simulations, C-17, B-757, and B-747 PCA systems have also been evaluated succEsefdljests used full-authority
digital electronic control systems on the engines. Developing simpler PCA systems that can operate without fullengimarity
control, thus allowing PCA technology to be installed on less capable airplanes or at lower cost, is also a desire. Studies have
examinedsimplified ?PCA Ultralite? concepts in which thrust control is provided using an autothrottle system supplemented by
manual diferential throttle control. Some of these concepts have worked well. The PCA Ultralite study results are presented for
simulationtests of MD-1, B-757, C-17, and B-747 aircraft.
Author
Flight Contiol; Simulators; Tansport Aicraft; Digital Systems; Engine Cootr Thrust Contol
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09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways; aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands.

19990045708NASA Marshall Space Flight Centétuntsville, AL USA
Uncertainty Analysis of the NASA MSFC 14-inch Tisonic Wind Tunnel
Springer,Anthony M., NASA Marshall Space Flight CentefSA; Walker, Holly J., NASA Marshall Space Flight CenteiSA,;
Frost, Alonzo, NASA Marshall Space Flight Center, USA; 1999; In Enghishpspace Sciencesl-14 Jan. 1999, Reno, NV,
USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): X-33/242-22/EZ
Report No.(s): AIAA Paper 99-0684; Copyrightyall: Issuing Activity Hardcopy, Microfiche

An uncertainty analysis was performed on the NASA MSFC 14-inch trisonic wind tunnel using the AIAA standard for the
assessmertf wind tunnel dataincertainty and the methodology presented in the AGARD report 'Quality Assessmeiridor W
TunnelTesting.’ This analysis shows what the major contributing factors to the overall data uncertainty of the resultant wind tunnel
dataare and how these contributing factors can be reduced. The basic analysis was performed for the facility operatienal parame
ters,flow conditions, and then thefeéts over the Mach range of 0.3 to 5.0 on the final aerodynamic daizieo#$. The dkcts
of changing accuraggonditions, precision, and biases at the various Mach numbers were analyzed. The analysis was performed
for two main systems the facility flow conditions mentioned above and the model instrumentation including the strain-gauge bal
ance pressure system, and supporting instrumentation. A detailed analysis of the stain gauge balance is not presented. This analy
sisserves as a reference for the 14-inch wind tunnels customers, users and other facilities undertaking an analysis of their facilities.
Author
Accuracy;Aendynamics; Measuring Instrumentsjsbnic Wnd Tunnels

19990045720Air Force Inst. of €ch, School of EngineeringMright-Patterson AFB, OH USA
Development of Site Characterization Simulator
Kassel, Neil W Mar. 1999; 124p; In English
Report No.(s): AD-A361724; AFIT/GEE/ENG/99M-01; No Copyrightafl: CASI; A06, Hardcopy; A02, Microfiche

The purpose of this study was to develop a tool for Remedial Pidjgetgers (RPMs) to learn and practice the site character
izationprocess. One of the key filiulties encountered by RPMs during site characterization is thetoekdelop a model of
thesite based on limited data. These limitkeda are used to determine parameters that describe hydrogeologic and contaminant
propertieqaquifer hydraulic conductivitcontaminant concentration, etc.) and are obtained using sampling techniques that inter
rogatea very small volume, usually much smaller than node spacing of the computer model used to simulate site conditions. The
valueof the parameter being measured in the field and used in modeling the site is therefore a function of both the sampling loca
tion and the volume (of wateaquifer) interrogated. This research identified techniques to incorporate the ahgeatial vari
ability and sampling method (particulgrsampling volume and method error) in a site characterization simulator
DTIC
Computerized Simulation; Spatial Distribution; Models; Aquifers

19990045814Naples Uniy, Italy
The Study of Aircraft Trajectory on Airport Surfaces
Tocchetti,Andrea, Naples Uniyltaly; Bruno, \incenzo, Naples Uniyltaly; deRisodiCarpinone,ittorio, Naples Uniy, Italy;
The Conference Proceedings of the 1998 Amrisport Research GroupTRG) of the WCTR Society; December 1998jume
1; 18p; In English; See also 19990045796; Copyrighivad; Avail: CASI; A03, Hardcopy; A03, Microfiche
A study the maneuvering of an aircraft through a curve in the runway is described. The problem of studying a geometry of
exit paths was undertaken so that the aircraft trajectory while taxiing can be made more secure, and at the same time improve the
traffic capacity of the runway
CASI
Airports; Runways; axiing; Airfield Surface Movements; Runway Conditionajéctories

19990045904NASA Johnson Space Centklouston, TX USA

Ellington Field: A Short History, 1917-1962

Carlson, Erik, NASA Johnson Space CentéBA; Feb. 1999; 56p; In English

Report No.(s): NASA/CR-1999-208921; NAS 1.26:208921; No CopyrighdjlACASI; A04, Hardcopy; A01, Microfiche
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This document details the chronological histofyan air field in SoutheaseXas that currently serves as an adjunct to NASA
JohnsorSpace Center as well as a civilian/military air field. The field was built early in thec@Gthry soon after airplane flight
becamea recognized factor in American military applications, was central to a wide variety of military uses throughowt this cen
tury, and remains viable for such purposes in addition to serving a vital role in’sBl&Sifing of astronauts.

Author
Airports; Military Aircraft; Aircraft Design; Pilots; Airport Planning

19990046017National Aerospace Lablokyo Japan

Starting Loads in Supersonic Engine ihd Tunnels

Sakuranaka, N.; Shimura, T.; Mitani, T.; Izumikawa, M.; Tomioka, S.; Oct. 1998; 30p; In Japanese; Portions of this document

arenot fully legible

Report No.(s): PB99-141558; NAL-TR-1360; Copyrightafl: National Bchnical Information Service (NTIS), Microfiche
Startingloads, which are especially severe in free-jet type engine wind tunnels, were investigated in order to carry out accurate

and safe force measurement. Unsteady pressures and forces were measured and analyzed by fast Fourier transform (FFT

Expectedmaximum peak load of the Ramjet EngiresfTFacility (FJTF) was predicted from power spectral density and probabil

ity distribution using the results of a pilot wind tunnel teiusl observation was also conducted and combirtdthe results

of unsteady pressure measurement to clarify the cause ofghestarting loads. The cause was considered to be the flow structure

in which nozzel flow is recompressed by a separation oblique-shock wairagindes on the model installed on a force measur

ing system (FMS).

NTIS

Test Facilities; Supersonic Wi Tunnels; Fast Fourier lansformations; Loads (Foes)

19990046213National Aerospace Lablokyo Japan
Estimating Aerodynamic Characteristics of the ALFLEX Vehicle Using Flight Test Data and Comparisorwith Wind Tun-
nel Test Data
Yanagihara, M.; Shigemi, M.; Suito,; Dul. 1998; 40p; In Japanese; Portions of this document are not fully legible
Report No.(s): PB99-141517; NAL-TR-1353; Copyrightaf: National chnical Information Service (NTIS), Microfiche

Oneof the purposes of the Automatic Landing Flight Experiment (ALFLEX) is to estimate the aerodghanaicteristics
of a vehicle with a delta wing and tip fins. The tests for this purpose, such as alpha and beta sweep tests and control surface excita
tion test, were conductedliring the hanging flights and automatic landing flights. by analyzing the flight test data obtained at the
Woomera test site in Australia, the aerodynamic characteristics of the ALFLEX vehicle were estimated and the results were
comparedvith one predicted by several wind tunnel tests. As a result, fleeetti€es between the estimated characteristics and
theresults of the basic wind tunnel test were within the variation. Some other wind tunnel tests, ,hsivegweil significantly
differentresults from the flight tests. Thesefdiences seemed to be caused by errors of the wind tunnel tegts duexample,
the effect of the supporting device.
NTIS
Aerodynamic Characteristics; Ml Tunnel Ests; Flight Ests; Contol Surfaces

12
ENGINEERING

Includes engineering (general); communications and radar; electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering, quality assurance and reliability; and structural
mechanics.

19990045699Department of Engy, Office of Financial Management and Contrgliéashington, DC USA
Turbomachinery blade optimization using the Navier-Stokes equations
ChandK. K.; Lee, K. D.; Dec. 01, 1997; 14p; In English; American Institute of Aeronautics and Astronautics (AIAA) sciences
meeting
Report No.(s): DE98-054342/CRL-JC-129284No Copyright; Aail: Department of Engy Information Bridge, Microfiche

A method is presented to perform aerodynamic design optimization of turbomachinery blades. The method couples a Navier
Stokes flow solver with a grid generator and numerical optimization algorithm to seek improved designs for transonic turbine
bladesA fast and dfcient multigrid, finite-volume flow solver provides accurate performance evaluations of potential designs.
Designvariables consist of smooth perturbations to the blade surface. A unique elliptic-hyperbolic grid generation method is used
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to regenerate a Navi&tokes grid after perturbations have been added to the geobeetigns are sought which improve a design
objectivewnhile remaining within specified constraints. The method is demonstrated with two transonic turbine bladiéemith
enttypes and numbers of design variables.

NTIS

Aerodynamics; Optimization; Supersoniaribines; Trbine Blades; NavieBtokes Equation

19990046446NASA Langley Research Centétampton, YA USA
Ferroelectric Stirling-Cycle Refrigerator
Jalink, Antony, Jr, Inventor NASA Langley Research Cent&tSA; Hellbaum, Richard.FInventor NASA Langley Research
Center,USA; Rohrbach, \&yne W, Inventor NASA Langley Research Cent&fSA; Feb. 09, 1999; In English
Patentinfo.: Filed 3Apr. 1997; NASA-Case-LAR-15664-1; US-Patent-5,867,991; US-Patent-Appl-SNEB4Q& Copyright;
Avail: US Patent andrademark Cffce, HardcopyMicrofiche

A Stirling-cycle refrigerator has a three-pump configuration and pumping sequence, in which one pump serves as a compres
sor. one pump serves as an expander, and one pump serves as a displacer. The pumps are ferroelectrically actuated diaphrac
pumpswhich are coordinated by synchronizing the ferroelectric-actuator voltages in such a way that fhetrodttbé displacer
is to reducehe deleterious #&ct of dead space; that is, to circulate a greater fraction of the working fluid through the heat-exchang
ersthanwould be possible by use of the compressor and expander alone. In addition. the displacer can be controlled separately
to make the flow of workinduid in the heat exchangers turbulent (to increase the rate of transfer of heat at the cost of greater
resistance to flow) or laminar (to decrease the resistance to flow at the cost of a lower heat-transfer rate).
Official Gazette of the U.S. Patent anchdemark Cffce
Compressorskerroelectricity; Heat Exchangers; Heatahsfer; Refrigerators; Stirling CycleCryogenic Cooling; Cryogenic
Equipment,Cryogenics; Low @mperatue; Pumps

19990046064NASA Langley Research Centéfampton,YA USA
Design and Development of Lateral Flight Diector
Kudlinski, Kim E., NASA Langley Research Cent®&JSA; Ragsdale, Wiam A., Unisys Corp., USA; May 1999; 78p; In English
Contract(s)/Grant(sRTOP 992-30-1
ReportNo.(s): NASA/TM-1999-208957; L-17781; NAS 1.15:208957; No Copyrigh&ilACASI; A05, Hardcopy; A01, Micro
fiche

Thecurrent control law used for the flight director in the Boeing 737 simulator is inadequate gétholzalizer deviations
nearthe middle markeiEight diferent control laws are investigated. A heuristic method is used to design control laws that meet
specific performance criteria. The design of each is described in detail. Several tests were panfdrroetbared with the cur
rentcontrol law for the flight directoiThe goal was to design a control law for the flight director that can be used géhdeat
izer deviations near the middle marker, which could be caused by winds or wake turbulence, without increasing its level of
complexity.
Author
Instrument_anding Systems; Boeing 737 daft; Contiol Systems Design; Flight Cootr Flight Simulators; Conwl Theory

19990046028General Electric CpSchenectagyNY USA
Annular flow of R-134a through a high aspect ratio duct: Local void fraction, doplet velocity and dioplet size measus-
ments
Trabold, T A.; Kumar R.; Vassallo, PF; Nov. 30, 1998; 39p; In English; 1998 internationschanical engineering congress
and exposition
Report No.(s): DE99-001457; KAPL-P-000071; K-98042; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

Local measurements were made in annular flow of R-134a through a verticdlsingta gamma densitometaot-film
anemometeand laser Doppler velocimetgrofiles of void fraction, liquid droplet frequency and droplet velocity were acquired
across the narrow test section dimension. Based upon these results, data for liquid droplet size were obtained and compared t
previous experimental resufit®m the literature. These data are useful for developing an improved understanding of practical
two-phaseefrigerant flows, and for assessment of advanced two-fluid computer codes.
NTIS
Annular Flow; High Aspect Ratio;0ills; \&locity Measuement; Dops (Liquids); Dop Size
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19990046378Naval Postgraduate SchpMonterey CA USA
Observed Kinematics of Waves in the Surf Zone
Constantian, Richard K., Jr; Ma999; 53p; In English
Report No.(s): AD-A361813; No CopyrightyAil: CASI; A04, Hardcopy; A01, Microfiche

The observed kinematiasf waves in the surf zone is examined with extensive measurements from the DUCK94 experiment.
Field data used in the study were obtained from vertical stacks of bi-directional current meters and a pressure sensor mounted on
a rigid frame at 3 locations along a cross-shore transect in depths of 2,4, and 8m. Observed pressure and velocity spectra ar
comparedo transferfunctions based on linear finite depth theory and a simple nonlinear model that accounts for harmonic genera
tion in shallow waterAt high frequencies, the observed vertical attenuation of horizontal velocity spe@@advm depth is
muchweaker than predicted by linear theory and generaljpod agreement with the nonlinear model predictions. In 2m depth,
differences between the linear and nonlinear transfer function are small and both predictions are in reasonable agreement with
the observed weak vertical decat infragravity frequencies in shallow water depths, observed velocity spectra often show sig
nificant vertical decay that is not predicted by either modelogity and pressure spectra measured in 4m depth are in good agree
mentwith the nonlinear transfer function. Pressure spectra levels at high frequencies are shown to be significantly reduced by the
nonlinearBernoulli term in the second order pressure field. Analysis of the slopes of the high-frequency tails of the observed veloc
ity spectra shows considerable scatter with a general tendency for spectra to flatten as waves rotate through the surf zone.
DTIC
Waves; Kinematics; dil Assemblies

19990046783NASA Langley Research Centétampton, YA USA
Process for Making Carbon-Carbon Trbocharger Housing Unit for Intermittent Combustion Engines
Northam, G. Burton, InventpNASA Langley Research Cent&lSA; Ransone, Philip O., InventdtASA Langley Research
CenterUSA,; Rivers, H. Kevin, InventpNASA Langley Research Cent&lSA; May04, 1999; In English; Division of US-Rat
ent-Appl-SN-811378filed 4 Mar 1997 and Provisional Application of US-Patent-Appl-SN-012940, filed 6 M6
Patent Info.: Filed 3 Nov. 1997; NASA-Case-LAR-15496-2; US-Patent-5,900,089; US-Patent-Appl-SN-963291; US-Patent-
Appl-SN-811378US-Patent-Appl-SN-012940; No Copyrightyal: US Patent andrademark Cffce, HardcopyMicrofiche

An improved. lightweight, turbine housing unit for an intermittent combustion reciprocating internal combustion engine
turbochargers prepared from a lay-up or moldingadrbon-carbon composite materials in a single-piece or two-piece process.
Whencompared to conventional steel or cast iron, the use of carbon-carbon composite materials in a turbine housing unit reduces
the overall weight of the engine and reduces the heaf\elmss usedh the turbo-chaying process. This reduction in heat gyer
lossand weight reduction provides for moré@ént engine operation.
Official Gazette of the U.S. Patent anchdemark Cffce
Turbocompessors; Carbon-Carbon Composites; Housings; Sthegers; Iron Alloys

13
GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing,; energy production and conversion, environment pollution; geo-
physics, meteorology and climatology, and oceanography.

19990045779Physics and Electronics Lab. TNThe Hague, Netherlands
Geographical Information Extraction with Remote Sensing, Part 2, &hnical Supplement
vandenBroekA. C., Physiceand Electronics Lab. TNO, Netherlands; vanPersie, M., Physics and Electronics Lab. TNG, Nether
lands;Noorbegen, H. H. S., Physics and Electronics Lab. TNO, Netherlands; Rijckgrtkel., Physics and Electronics Lab.
TNO, Netherlands; August 1998; 1p; In English; Original contains color illustrations
ReportNo.(s): FEL-98-A077-Pt-2; Copyright)vail: Issuing Activity (TNO Physics and Electronics Lab., Oudzal¥dorperweg
63, PO Box 96864, 2509 JG The Hague, The Netherlands), Harddapgfiche

In this part of the report we give details about the sensors and platforms estoth&rmore describe extraction and visual
isationtechniqgueslmaging sensors operating in three wavelength regions are considered: (1) opticdvaeat; (2) thermal
infrared;and (3) microwaveThe sensors are mounted on a so-called platforendigériminate here between airborne and space
borne platforms. Spaceborne platforms are always called satellites, while airborne platforms can be conventional aircrafts, but
alsoUAV's, drones or even balloons. MainfdiEnce between space and airborne platforms is the distance between the sensor
andthe Earth surface, which ranges roughly from 100 km to 36,000 km for spaceborne and 10 meter to 20 km for airborne systems.
Thedistance influences the information content of an image, especially the resolution and the imaging.g&emwdtrgiscuss
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here the resolution and imaging geometry in a general context. In the next sections we will discuss for the three wavelength
domaingthe following topics in more detail: (1) physical background; (2) imaging geometiynaige distortions; and (3) present
andfuture systems.

Derived from text

Space Platforms; Remote Sensing; Imagiechhiques; Flying Platforms

19990046022Jet Propulsion Lab., California Inst. afch, Pasadena, CA USA
The Role of HO(x) in Super and Subsonic Aicraft Exhaust Plumes
Hanisco,T. F, Harvard Univ, USA; Wennbeg, P O., Harvard Uniy USA; Cohen, R. C., Harvard UniWSA; Anderson, J. G.,
HarvardUniv., USA; FaheyD. W,, National Oceanic anfitmospheric Administration, USA; Keim, E. R., National Oceanic and
Atmospheric Administration, USA; Gao, R. S., National Oceanic and Atmospheric Administration, USA; Wamsley, R. C.,
NationalOceanic and Atmospheric Administration, USA; DonnéllyG., National Oceanic and Atmospheric Administration,
USA,; DelNegro, L. A., National Oceanic and Atmospheric Administration, USA; Salawitch, R. J., Jet Propulsion Lab., California
Inst. of Tech., USAKelly, K. K., National Oceanic and Atmospheric Administration, USA; fiRtof. H., National Oceanic and
Atmospheric Administration, USA; Geophysical Research Letters; Jan. 01, 1997; ISSN 0094e8534; 24, No. 1, pp. 65-68;
In English
Report No.(s): Paped6GL03724; Copyright; ¥ail: Issuing Activity Hardcopy, Microfiche

Thegeneration of sulfuric acid aerosols in aircraft exhaust hagemhas a critical issue in determining the impact of super
sonicaircraft on stratospheric ozone. It has long been held that the first step in the mechanism of aerosol formation is the oxidation
of SO2, emitted from the engine by OH in the exhaust pluneerépbrtin situ measurements of OH and HO, in the exhaust plumes
of a supersonic (Air France Concorde) and a subsonic (NASA ER-2) airctladt lower stratosphere. These measurements imply
thatreactions with OH are responsible for oxidizing only a small fraction of SO2 (2%), and thus cannot explaje tmentdoer
of particles observed in the exhaust wake of the Concorde.
Author
Exhaust Gases; Oxidation; Sulfur Dioxides; Sulfuric Acid; Supersonicafiy Stratosphes; Jet Exhaust; Exhaust Emission

14
LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support;, and space biology.

19990046023Civil Aeromedical Inst.Oklahoma CityOK USA
Formation of an Interfering Substance, 3, 4-Dimethyl-5-Phenyl-1, 3-Oxazolidine, During A Pseudoephedrine Urinalysis
Lewis, Russell J., Civil Aeromedical Inst., USA; Hiuke, Edwin F, Civil Aeromedical Inst., USA; Chaturvedi, Arvind K., Civil
Aeromedicalnst., USA; Canfield, Dennis.VCivil Aeromedical Inst., USA; Mattson, Jer@ivil Aeromedical Inst., USA; May
1999;14p; In English
Contract(s)/Grant(s): AM-B-98®@X-202
Report No.(s): DOT/RA/AM-99/15; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

During fatal aviation acciderihvestigations, bio-samples from the victims are submitted toAReCivil Aeromedical Insti
tutefor drug analysis. In the process of one such analysis, an unknown substance wasdaurime sample. Its initial analyses
by thin layer chromatography and by liquid-liquid extraction/ga®mmatography (GC) disclosed the presence of pseudoephe
drine.Subsequent analyses of the reaccessioned sample by solid phase separation/GC Fourier transform infrared/GC mass spe«
trometry indicated that the retention times of the unknown substance matched with those of pseudoephedrine. However, its
infraredand mass spectra werefdient--the -OH and -NH- groups were missing, a C-O-C group was present, and the molar mass
was12 atomic mass units (amu) more than that of pseudoephedrine. A subsequent literature search suggested that ephedrine-lik
amines react with aldehydes to form oxazolidines. Therefore, the 12-amu increase could be accounted for by condensation of
pseudoephedringith formaldehyde. Since this aldehyde is present in various grades of methanol, and methanol was used during
the solid phase separation, 3,4-dimethyl-5-phenyl-1,3-oxazolidine was synthesized by using +/- pseudoephedrine.HEIl and form
aldehydeThe analytical and spectral findings of the synthesized compounctarggistent with those of the unknown interfering
substance, confirming that it was the oxazolidine. Aldehyde contaminants can transform the drug of interest and may result in
misidentificationof a compound not originally present in specimens. Therefore, chemicals used in analyses should be -of the high
estavailable purityand a multi-analytical approach should be adopted to maintain a high degree of quality assurance.
Author
Aircraft Accident Investigation; Adraft Accidents; Gas Cbmatography; Thin Layer Cmatography; Urinalysis
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19990046433Cincinnati Univ, OH USA
FemaleReproductive Effects of Exposue to Jet Fuel at U.S. Air Foce BasesAnnual Report 15 Oct. 1997 - 14 Oct. 1998
LemastersGrace K.; Nov1998; 38p; In English
Contract(s)/Grant(s): DAMD17-96-2-6015
Report No.(s): AD-A361885; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Oneof the most prevalent exposures at all Air Force (AF) bagegésfuel. Dtal consumption ranks in the billions of gallons.
Jet fuel is composed of aliphatic/aromatic hydrocarbons and traces of metals thatteatialadverse décts on health including
menstruabisorders, infertilityspontaneous abortions, and fetéets. The mean age of active enlisted female Air Force person
nelis 27.6. Thisstudy addresses whether or not women are experiencing menstrual systems related to their work place from fuel
exposures. This study evaluates environmental and internal dose measurements of jet fuel components during the course of eac
woman’susual work activities. Great strides have been made thuBanumber of women in pertinent job activities at each
basehas been identified and base commanders have received letters of requbateE, thus fdrave agreed to participate and
have been visited. ®vhave enrolled 165 women into the stulilyis teamalso developed and refined a new technique to measure
internaldose levels. Specificallthe breath data indicates concentrations of toluene and the xylenes to range in concentrations
between 10 and over 100 ppb.
DTIC
Exposue; Females; Personnel; Jet Engine Fuels; Menstruation; &prtion

19990045792Civil Aviation Authority Gatwick, UK
Human Factors in Maintenance
Hall, David, Civil Aviation Authority UK; 1998; In English; See also 19990045788
Report No.(s): Paper-6; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V
0BQ, UK), Hardcopy Microfiche

Theaviation maintenance community have been rather late on the scene regarding human factors. Pilots &ina@ir traf
trollers,along with their immediate environment have been subjecgohemic study since #ast Wrld War Two. As far back
asthen it was established that 70% of aircraft accidents are attributable in some way to humahigfigure has not changed
overthe years, and could in fact be as high as 80% tdt@ynow internationally recognized that improvements in aircraft technol
ogy are unlikely to provide the necessary improvements in air safety that are being demanded in the face of increaféing air traf
In June 1990 the importance of human factors in maintenance was brought to the fore in the UK when a windscreen blew out of
aBAC1-11 and landed in a@xfordshire field. Since that time other near fatal accidents have occurred which has brought about
the Civil Aviation Authority (CAA)’'s and industrg acceptance of the importance of human factors in aircraft maintenance. A
number of initiatives are now underway to increase awareness and apply human factors principles in the workplace.
Derived from text
Aircraft Maintenance; Agraft Safety; Human Factors Engineering; Human Performance; Flight Safety

19990045793Civil Aviation Authority Safety Regulation Groyatwick, UK
Human Error Tolerance in Helicopter Cockpit Systems
CourteneyHazel, Civil Aviation Authority UK; Rotorcraft Flight Safety: Proceedings; 1998; In English; See also 19990045788
Report No.(s): Paper-7; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London, W1V
0BQ, UK), Hardcopy Microfiche

This paper is aimed at helicopter operators ho may be considering new cockpit equipment fits. It is ioteidedwareness
of the efect that such systems can have on flight safetgause of their relationship crew performance, and the possibility of
error. One way to approach this si to identify the most important risk areas, then review the effects - positive and negative that
thenew system could have these respects. The paper will begin by identifying the main risk areas for UK helicopter operations.
An analysis or recent Mandatory Occurrence Reports (MORS) is presented. Comparisomsnadie between tifence catego
riesof operators and between MOR events caused by technical versus human causal factors. It will be suggested that the greate
riskscurrently lie with helicopter operations that are outside the Plolcgbulance (P/A) and other Publicahsport (PT) catego
ries, and with those events that arise from human - as opposed to technical - causes, although these are the minority of MORs
New cockpit technologies are likely to be available for helicopters within the nexgdaues, for example, Flight Management
Systems (FMS) that are comparable to their fixed wing counterparts. Drawing on the findings of the MOR analysis, and some
feedback from fixed wing operators of FMS, suggestions will be made concerning the effects that such systems could have on
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helicopter flight safetyFinally, CAA activity to address the crew related aspects of light deslgn in Vpe certification will

be outlined.

Author

Cockpits; Helicopters; Human Performance; Aircraft Equipment; Flight Instruments; Human Factors Engineering; Flight
Safety;Safety Devices

15
MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general);, computer operations and hardware, computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19990044098Air Force Inst. of &ch, School of Engineeringhright-Patterson AFB, OH USA
Loop Gain Estimation for Adaptive Control
Sillence, Jamey.PMar. 1999; 101p; In English
Report No.(s): AD-A361718; AFIT/GE/ENG/99M-27; No Copyrightjal: CASI; A06, Hardcopy; A02, Microfiche

Theidentification of a linear discrete-time control systefop gain is addressed. The classical Kalman filter theory for state
estimation in linear control systems is extended, and the control system’s loop gain and state are jointly estimated. A rigorous
analysis of the measurement situation under consideration yields explicit formulae for the loop gain’s unbiased estimate and
estimation erros covariance.
DTIC
Flight Contmwol; Adaptive Contol; Covariance; Identifying

16
PHYSICS

Includes physics (general); acoustics, atomic and molecular physics, nuclear and high-energy; optics, plasma physics; solid-state phys-
ics,; and thermodynamics and statistical physics.

19990046590General Electric CpAircraft EnginesCincinnati, OH USA
Acoustic Treatment Design Scaling Methods, Volume 2, Advanced Treatment Impedance Models for High Frequency
Ranges
Kraft, R. E., General Electric Co., USAuYJ., Rohr Industries, Inc., USA; Kwan, H.,\Rohr Industries, Inc., USA; April 1999;
98p; In English
Contract(s)/Grant(s): NAS3-266177RP 538-03-12-02
Report No.(s): NASA/CR-1999-209120/VOL2; NAS 1.26:209120/VOL2; No Copyright; Avail: CASI; A05, Hardcopy; A02,
Microfiche

The primary purpose of this study is to develop improved models for the acoustic impedance of treatment panels-at high fre
guenciesfor application to subscale treatment designfedt that cause significant deviationtloé impedance from simple geo
metric scaling are examined in detail, an improved high-frequency impedance model is developed, and the improved model is
correlatedwith high-frequency impedaneaeasurements. Only single-degree-of-freedom honeycomb sandwich resonator panels
with either perforated sheet or "linear” wiremesh faceplates are considered. The objectivederstand thosefetts that cause
the simple single-degree-of- freedom resonator panels to deviate at theddgheat frequency from the impedance thatld
be obtained at the corresponding full-scale frequency. This will allow the subscale panel to be designed to achieve a specified
impedancespectrum over at least a limited range of frequencies. An advanced impedance prediction modeldea®loped
that accounts for some of the known effects at high frequency that have previously been ignored as a small source of error for
full-scalefrequency ranges.
Author
Acoustic Impedance; High Frequencies; Aircraft Models; Scale Models; Aircraft Noise; Noise Prediction (Aircraft);
Aeroacoustics
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19990046608NASA Langley Research Centétampton, YA USA
Inlet Noise Reduction by Shielding for the Blended \WWig-Body Airplane
Clark, Lorenzo R.NASA Langley Research Cent&iSA; Gerhold, Carl H., NASA Langley Research Center, USA; 1999; In
English;Aeroacoustics, 10-12 May 1999, Seattléy, WSA
Report No.(s): AIAA Paper 99-1937; Copyrightyal: Issuing Activity Hardcopy, Microfiche

Noiseshielding benefits associatadth an advanced unconventional subsonic transport concept, the Blemmugdudy,
werestudied using a 4-percent scale, 3-engine nacelle model. The study was conducted in the Anechoic Noise Research Facility
at NASA Langley Research Centéy high-frequencywideband point source was placed inside the nacelles of the center engine
andone of the side engines in order to simulate broadband engineTimsgound field of the model was measured with a rotating
microphonearray that was moved to various stations along the model axis and with a fixed array of microphonestieatedas
behindthe model. €n rotating microphoneasere traversed a total of 22 degrees in 2-degree increments, Seven fixed microphones
coveredan arc that extended froapoint in the exhaust exit plane of the center engine (and directly below its centerline) to a point
30 degrees above the jet centerline. While no attempt was made to simulate the noise emission characteristics of an aircraft engine
themodel source was intended to radiate sound in a frequency range encompassing 1, 2, and 3 times the blafla passabe
full-scaleengine. In thistudy the Blended-Wig-Body model was found to provide significant shielding of inlet noise. In particu
lar, noise radiated downward into the forward sector was reduced by 20 to 25 dB overall in the full-scale frequencies from 2000
to 4000 Hz, decreasing t® dB or less at the lower frequencies. Also, it was observed that noise associated with the exhaust radi
atesinto the sector directly below the model downstream to reduce shieléirigredy.
Author
Body-Whg Configurations; Aeydynamic Noise; Aaraft Noise; Engine Noise; Engine Inlets; Nacelles

19990045762Department of Engy, Washington, DC USA
Accident analysis for aircraft crash into hazardous facilities: A statistical primer
Rock, J. C.; Dec. 31, 1998; 26p; In English
Report No.(s): DE99-000456; ANRCP-1998-20; No CopyrightilA Department of Engy Information Bridge, Microfiche

The DOE Standard 3014-96, Accident Analysis for Aircraft Crash into Hazardous Facilities provides a robust statistical
frameworkuseful for assessing the release frequenchidaardous materials used in many industrial operations. The formulae
and the verbal instructions for calculating screening quantities and frequencies in the DOE Standard are consistent with an
unstated underlying six-term expression for estimating the annual number of aircraft- impact-related releases. The six-term
formula is here shown to result from iterated application of Bayes' rule. The statistical concepts underlying this formula are
explainedihe six-term model is then developed and its components related to the corresponding elements -father foadel
presentedh the Standard. The six-term model is shown to be consistent with the instructions given in the Standard for calculating
the screening and evaluation quantities using the-factor model. The diierence between screening and evaluation of release
frequencies is clarified. Discussion of the six-term model shows clearly how conservative approximations to its conditional
probabilityterms lead to simple andfiefent screening formulae. A numerical examplerievided to demonstrate a screening
calculation.
NTIS
Aircraft Accidents; Hazatous Materials; Pobability Theory; Aicraft Accident Investigation
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